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Benjamin Franklin Memorial and the 
Franklin Institute. Opening of the 
Fels Planetarium 
By JAMES STOKLEY 


With the opening of the Fels Planetarium of The Franklin Institute 
in Philadelphia on November 1, America now has two of these remark- 
able devices for the teaching of astronomy. ‘his ceremony also marked 
the opening of the first section of the new building of the Benjamin 
Franklin Memorial and The Franklin Institute, which will house a great 
technological museum similar in scope to the Deutsches Museum in 
Munich. The other sections will open on December 5. 

Located at Logan Circle, on Philadelphia’s Parkway, about half a 
mile from City Hall, the building site occupies an entire block, with an 
area of four and a half acres. A little less than half of the entire 
structure has now been erected, including all of the east and north 
facades each about 370 feet long. The building is of Indiana limestone, 
with four stories and a basement. The main entrance is on the east, 
towards Logan Circle, and an impressive flight of granite steps leads 
through a portico into a large rotunda which will eventually contain an 
heroic statue of Benjamin Franklin by James E. Fraser. 

On the north side is the Fels Planetarium with its own entrance on 
the ground floor. Entering a curved lobby, with terrazo floor and 
travertine walls, a number of transparencies of astronomical photo- 
graphs, made at the Yerkes and Mt. Wilson Observatories are seen. On 
one ground glass screen is shown an image of the Sun, formed by a 
coelostat telescope, with a lens on the roof, 85 feet above. On another 
screen the phenomena of partial, annular, and total eclipses of the Sun 
are reproduced, by means of a specially designed apparatus. At the 
eastern end of the lobby is a doorway, leading to a lecture hall, and 
above is a triptych of three paintings by Howard Russell Butler, of the 
total eclipses of 1918, 1923, and 1925. At the end of a corridor on the 
west side of the planetarium chamber is a globe, also painted by Mr. 
Butler, representing the appearance of the earth from outer space. 
Viewing it from one end of the corridor, the museum visitor can see 
the Earth as it looks to the man in the Moon. In the center of the lobby, 
just before the main door to the planetarium chamber, is a large orrery 
made by Michael Sendtner of Munich. This is a glass globe, five feet 
in diameter, on which are painted a number of the brighter stars and 
the constellation names. Inside are shown the Sun, and the planets out 
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to Neptune, each rotating on its axis, provided with its satellites, and 
revolving in its orbit. 

Entering the planetarium chamber, one sees the Zeiss instrument, 
which has been fully described in other papers, in the center. <Ar- 
ranged in concentric circles around it are 400 chairs. The dome over- 
head, 20 meters in diameter, is made of sheets of stainless iron, each 
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curved to the proper radius. These sheets are perforated with holes 
1/16 inch in diameter, and 4% inch between centers. The purpose of 
these holes is to permit the sound of the lecturer’s voice to penetrate 
without interference. A large part of the back walls is covered with 
padding of sound absorbent material, and thus objectionable echoes are 
completely suppressed. The inside of the dome, on which the images 
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of the stars and planets are projected, is painted white, with a special 
paint giving very high reflectivity. This is the first planetarium dome 
to be so constructed, as all of the previous ones in America and Europe 
have fabric projection surfaces, which are subject to many disadvan- 
tages. When soiled, the metal dome can be cleaned, and if more drastic 
treatment is required, a fresh coat of paint will restore it to its original 
whiteness. The paint is sprayed on, and this prevents any filling of the 
holes, with consequent deterioration of the acoustic properties. 

The formal opening of the Fels Planetarium took place on November 
1, 1933, at 3:30 p.M., before a distinguished audience of invited guests. 
After an address of welcome by Mr. Nathan Hayward, president of The 
Franklin Institute, the architect of the building, Mr. John T. Windrim, 
presented the keys to the planetarium to Mr. Samuel S. Fels, the donor. 
Mr. Fels made a brief address as he gave the keys to Mr. Hayward, who 
received them on behalf of the Institute. Dr. Howard McClenahan, 
secretary of The Franklin Institute, then presented in absentia Dr. Wal- 
ther Bauersfeld, of Carl Zeiss, Jena, who was responsible for the de- 
velopment of the planetarium, for the Elliott Cresson Medal of the In- 
stitute. This was reecived by Mr. Franz Fieseler, of the Zeiss firm. Dr. 
Heber D. Curtis, director of the University of Michigan Observatory, 
then spoke on the subject “The Importance of the Planetarium to Sci- 
ence, to Education, and to Recreation.” Following this, a brief demon- 
stration of the planetarium was given by Mr. James Stokley, associate 
director of astronomy of The Franklin Institute. During the program 
music was furnished by Mr. Iso Briselli, violinist, and by the Curtis 
Quartette. These numbers included a Haydn Quartette and a Noc- 
turne by Borodin. 

The planetarium was opened to the public on November 6. Public 
demonstrations are being given three times every day, including Sunday, 
with two each afternoon, and one in the evening. An additional public 
demonstration is given at 11:00 a.m. on Saturday. Each week day at 
10:30 and Saturday at 9:30 a.M., special demonstrations are given for 
the school children of Philadelphia, who are admitted without charge. 
A special series for college students in astronomy, to accompany their 
courses, will also be given. 

Because so many things can be shown with the planetarium it is not 
possible to include them all in a single demonstration. Therefore, the 
subjects of the lectures will be changed monthly, beginning January 1. 
Until then a general demonstration is being given, to acquaint the peo- 
ple of Philadelphia and vicinity with the instrument. Lectures are given 
by Mr. Stokley and his assistant, Mr. Wagner Schlesinger, as well as 
by a staff of part-time demonstrators, Professor William H. Barton, 
Jr., director of the Hyatt Observatory of Pennsylvania Military Col- 
lege; Dr. William L. Fisher, assistant curator of the Commercial 
Museum; Dr. John H. Pitman, of Sproul Observatory, Swarthmore 
College, and Mr. A. Clyde Schock, of the Philadelphia Central High 
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School. 

The other astronomical exhibits will be shown in another part of the 
Museum. These will include numerous models, historic telescopes, in- 
cluding the one used by the Yale University Observatory, begun in 
1830, the Rittenhouse orrery, and an observatory containing a 24-inch 
reflector by Fecker and a 10-inch refractor by Zeiss. These will open 
in December at the same time as the other sections of the Museum. 





The Optical System of the 80-inch 
Reflecting Telescope for the 
McDonald Observatory 
By WARNER SEELY* 

The designing of an astronomical telescope consists principally in 
planning a structure for the purpose of holding the necessary optical 
parts in their proper relative positions and alignment, and providing 
mechanism for imparting to them the desired motions. It is evident, 
then, that the magnitude of the difficulties involved must increase with 
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the size and weight of the optical parts. The problems presented by the 
design of the 80-inch reflecting telescope for the new McDonald Ob- 
servatory of the University of Texas, which is to be located in the 
mountains of western Texas, may be regarded as typical of those en- 
countered in connection with an instrument of unusual size and the 
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nature of the problems will be evident from the following description 
of the optical system of the instrument. 

The optical system has been planned to include three possible combin- 
ations of secondary mirrors which, in combination with the primary 
mirror, will afford a choice of three focal lengths, the range being such 
as to meet the requirements of the program contemplated for this ob- 
servatory. The focal length of the primary mirror will be utilized at the 
Newtonian position at the upper end of the telescope tube. For longer 
focus work either of two Cassegrain mirrors may be used, one directing 
the light through a hole in the center of the primary mirror to a focal 
plane at a convenient distance beyond the mirror cell, or the other, with 
the addition of two Coudé mirrors, directing the light through the 
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declination and polar axes to a spectrograph room at the lower end of 
the polar axis, see Figure 1. It is expected that extensive use will be 
made of this combination, for spectroscopy is to have a very important 
place in the research program of the McDonald Observatory. 

The primary mirror is, of course, the most important item in the 
optical system. In this instrument it will consist of a disc of glass 81 
inches in diameter, 12 inches thick at the edge, and having a hole 13% 
inches in diameter in the center. Its weight is estimated at 5000 pounds. 
The clear aperture is to be 80 inches and the focal length, 320 inches. 
The difficulty of obtaining a disc of glass of this size and making a 
mirror of it will be mentioned farther on, but, once it is made, its 
mounting in a telescope presents additional difficulties. It must have 
uniform bottom support automatically variable to suit the changing 
position of the mirror and, in addition, means for collimating and cen- 
tering. In this instrument the bottom support consists of a series of 
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pans, suitably spaced, each attached to a lever carrying a counterweight 
accurately proportioned to the load on the pan. Anti-friction bearings 
are applied to the levers to insure proper functioning of the weight 
system and are also used elsewhere to afford a limited freedom of mo- 
tion to the pans in the plane of the mirror. This feature permits the 
mirror to expand or contract with changes in temperature and counter- 
acts the observed tendency of large mirrors to “creep” due to changes 
in the position of the cell. Collimation is provided for by adjustment 
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of the pan system at three points, and centering is accomplished by 
similar means applied to the side supports. The latter include a system 
of springs so arranged as to insure uniform support of the mirror as it 
is turned on edge, but restrained to prevent undue pressure at any posi- 
tion; a retaining ring prevents the displacement of the mirror when 
the axis of the tube is horizontal. Special attention has been given to 
conditions affecting the circulation of air around the mirror with a view 
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to securing uniform temperature throughout the disc. Ample air space 
will be provided on all sides and, to minimize the effect of sudden tem- 
perature changes, the exterior surfaces of the mirror cell and adjacent 
parts of the tube will be protected by a thick layer of insulating material. 
Protection from accident is provided by a motor-operated steel shutter 
that closes over the mirror when the telescope is not in use. 

The secondary mirrors, already mentioned, include first, a Newtonian 
lat, 1834x2612x3%, of elliptical contour with bevelled edge. This shape 
was chosen in order to avoid the loss of primary light that would be 
caused by a circular mirror of sufficient diameter to provide the desired 
circle of light at the Newtonian focus. This mirror is mounted in a 
cylindrical cage which permits its rotation to positions 90 degrees apart 
at the will of the observer. The cage complete with mirror is removed 
as a unit to permit the Cassegrain mounting to be inserted in its place. 

Another secondary mirror is the short-focus Cassegrain of 275¢ 
inches clear aperture, figured to give an equivalent focus of 95 feet, the 
focal plane being at a point a short distance outside of the primary 
mirror cell where provision will be made to mount a spectrograph or 
plate holder. 

The third secondary is the long-focus Cassegrain of 207 inches clear 
aperture, figured to give an equivalent focus of 160 feet. The use of 
this Cassegrain will require two Coudeé flats in addition, one of 1734 
inches aperture mounted just above the primary mirror and arranged to 


direct the light from the Cassegrain through the declination axis, and 
the other of 13'4 clear aperture, mounted at the intersection of the 
declination and polar axes so as to direct the light from the first Coude 
down the hollow polar axis to the spectrograph room. It may be noted 
here that in order to avoid greater complications in the optical system 
of this long-focus Cassegrain, a radical departure from the design of 
declination axis usual in this type of instrument was found necessary 
but quite feasible. The two Coudé mirrors are circular since they do 
not interfere with the primary light. The larger is, of course, removed 
when the short-focus Cassegrain is used and both are arranged to be re- 
moved without impairing collimation and are readily accessible for this 
purpose. 

The mounting for the two Cassegrain mirrors is designed to permit 
one to be substituted for the other without altering the collimation of 
either. Focusing is accomplished by means of a small reversible motor 
controlled by push-buttons at the observing stations. 

Although design and materials for the mountings of the Newtonian 
and Cassegrain secondaries were selected with a view to minimum 
weight, it will be necessary to provide special means for handling these 
attachments. 

Re-silvering the mirrors is a point that requires careful consideration 
when designing an optical system of this character. Since it would not 
be practicable to remove the primary mirror from its cell for silvering, 
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provision must be made for detaching the cell unit from the rest of the 
telescope tube and removing it a sufficient distance to permit convenient 
access to the mirror. The supporting mechanism already described 
must be so designed as to avoid injury from accidental contact with the 
chemicals used in the silvering process; means must be provided for 
confining the silvering solution to the concave surface of the mirror and 
for readily removing it when the process is completed; and, in order 
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to insure an even deposit on the reflecting surface, the entire unit must 
be given the usual rocking motion. Since the cell complete with mirror 
will weigh some 5 tons, it is easy to see that its manipulation while sil- 
vering is one of the many problems connected with the design of so 
large an instrument. The secondary mirrors, being readily removable 
from their cells, present no special difficulty in silvering. 

The material for each of the mirrors will be special glass of low co- 
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efficient of expansion, a product of the Corning Glass Works, Corning, 
New York, where special facilities for pouring and annealing large 
discs have been developed. The 8l-inch disc presents the greatest 
problem, not only in casting so large a mass of glass, but in reducing it 
to normal temperature, free from objectionable internal stresses. It is 
expected that the annealing process will require about four months. 

The finishing of all the optical surfaces will be done in the newly 
equipped optical shop of The Warner & Swasey Company at Cleveland. 
Approximately one year will be required for the completion of the pri- 
mary mirror, a considerable portion of this time being devoted to the 
delicate process of giving the reflecting surface its accurate final 
“figure.” Unusual precautions are taken to avoid temperature changes 
in the glass during this process, but, since any polishing of the surface 
necessarily affects its temperature and causes some distortion, it is 
necessary to allow considerable time to elapse after even a few minutes’ 
work in order that the temperature may return to equilibrium, and the 
result of the work be determined. A special flat mirror of 60-inch 
diameter, developed particularly for testing, will be used in figuring 
both the primary and secondary mirrors. 

The McDonald telescope will be the first great telescope to be finished 
complete by one company. Heretofore, mechanical parts have been 
built in one plant, and the optical parts supplied from another. It will 
have the distinction also of being the second such instrument to be built 
in the United States without depending on Europe. 

NoveMBER, 1933. 


Research Program of the Yerkes and 
the McDonald Observatories 


By OTTO STRUVE 


The progress of astronomy depends so much upon cooperation be- 
tween astronomers, and between observatories, that the publication of 
preliminary research programs should be of considerable value. In 
1931 Dr. Shapley’ took the initiative by publishing a program of galactic 
explorations which he had planned for the Harvard Observatory. I am 
presenting below a program which we have worked out for our own 
convenience at the Yerkes Observatory. There is nothing rigid about 
it. With the accumulation of new results we shall almost certainly wish 
to alter many items; new problems will doubtless be taken up as 
circumstances require, and old ones may be dropped. But the program 
will serve to illustrate our present views and aims. I have included 
several investigations which are being carried out by graduate students, 
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and by other astronomers who are not on our regular staff, but who 
cooperate with us in our work. 
A. AsTROMETRIC WorRK. 

1. lisual Observations of Double Stars. (\Nan Biesbroeck). Nights 
of exceptionally good seeing are devoted to measuring close double 
stars. This type of work, more than any other, depends upon good see- 
ing. 

2. Determination of Stellar Parallaxes. (Moffitt). Our program 
consists of stars of large proper motion, mostly within the limits 07.3 
to 0”.5, taken from the lists of Ross and of others, and of late-type stars 
having large spectroscopic parallaxes for which no trigonometric paral- 
laxes are known or for which there is a large discrepancy between 
spectroscopic and trigonometric parallaxes. This latter group is intend- 
ed to provide better reduction curves for the spectroscopic determina- 
tions of absolute magnitudes. We intend to add to the program a num- 
ber of visual double stars of wide separation which may in time give 
us material for a comparison of dynamical and trigonometrical paral- 
laxes. We shall also add a number of stars of spectral classes B and A 
for which spectroscopic criteria, such as Stark effect, intensity of inter- 
stellar calcium lines, etc., indicate low luminosity and relatively small 
distance. 

3. Determination of Positions of Faint Comets and Asteroids with 
the 2J-inch Reflector. (Van Biesbroeck). This work will be carried on 
as in former years and will provide material for the determination of 
orbits. It is also expected that a small quartz spectrograph will be put 
into use for a systematic study of cometary spectra. One of our re- 
search students will probably undertake a study of the brightnesses of 
comets, from the point of view of the photometric procedure and of the 
theory of cometary disintegration. 

4. Accurate Proper Motions of the Nearer Stars. (Moffitt). This 
work does not depend upon good seeing to as great an extent as does 
parallax work or micrometric work, and we intend therefore to devote 
nights of moderately good seeing to the photographic determination of 
accurate proper motions of stars for which the discoverers have given 
only approximate values. 

5. Determination of the Mass-Ratios of Visual Double Stars. (Van 
Biesbroeck and Huffer). This work was inaugurated by Mr. Van Bies- 
broeck and is being carried on by Mr. Huffer. The method is not ap- 
plicable to many stars and the accumulation of results is slow. How- 
ever, it is expected that new determinations of the mass-ratios of several 
stars will be available in 1933. 


B. ASTROPHYSICAL WorK. 


1. Stellar Spectroscopy. Most of our spectroscopic work is concerned 
with the astrophysical study of stellar spectra. We do not intend to 
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start an extensive program of determinations of stellar radial velocities, 
but we shall transfer this type of work to the proposed 80-inch reflector 
of the McDonald Observatory. There is, however, a large amount of 
astrophysical work to be carried on which requires the identification of 
all stellar absorption lines and the study of their relative intensities 


a) General Characteristics of the Spectral Classification. (Struve, Mor- 
gan, and Hynek). We plan to make a study of spectra of all classes. Re- 
cent investigations have indicated that the hopes entertained by many 
astronomers that the Harvard Spectral Classific: ition, based upon objec- 
tive prism plates of small dispersion, could be refined with the help of 
slit spectrograms of higher dispersion, have not materialized. It therefore 
appears that it is not possible to subdivide stellar spectra, acct rding to two 
parameters, temperature and pressure, into hundredths of a spectral class. 
The improvement in the instrumental equipment has resulted in demon- 
strating that if different spectral nse ar¢ used, the results are fre- 
quently contradictory. Thus, if a group of B stars is arranged according 
to the intensity of the helium line S, , this arrangement may not be the same 
as if the intensity of the magnesium line \ 4481 had been used. More- 
over, such discrepancies are not alw: ays the effect of pressure. It is possi 
ble that a third parameter, such as abundance of chemical elements, will 
have to be introduced. 

b) Spectra of B Stars. (Struve < 
way and most of the preliminary lin 
We are now investigating the inten f lines in various stars, in or- 
der to separate, if possible, the third parameter of the spectral classifica- 
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l been completed. 





tion, 

c) Spectra of A Stars. (Morgan). The spectra of the A-type stars 
are unusually complicated, but progress is being made in finding new 
regularities in the intensities of lines which heretofore have been regarded 


as peculiar. 

d) Spectroscopic Binaries. (Struve and Morgan). We have under in- 
vestigation a number of spectroscopic binaries, most of which are not new 
but which present interesting variations in the elements. A large amount 
of material is ~— ible for two stars of very short period, 8 Cephei and 
5 Ceti. Most of the spectrograms have been measured by Crump. The 
radial velocities aa other peculiar binaries, such as 27 Canis Majoris, 17 
Leporis, 8 Lyrae, # Orionis, and several others, are bein g investigat ed by 
Struve. Even in the case of well-known stars such as 8 Lyrae, it is often 
possible to obtain interesting new results by improving a shot ographic 
procedure, or by adopting new points of view which were not available 
to earlier investigators. 

e) Stellar Rotation, (Struve, Elvey, and Westgate). A study of the 
influence of spectral type upon the average velocity of rotation of a star 
is being made by Miss Westgate. The work for aia Band A is 
nearly completed, and for the later types we are now getting the neces- 
sary plates with the Bruce spectrograph 

f) Stellar Spectra in the Red and Infra-Red Regions, in Codperation 
with the Perkins Observatory, Delaware, Ohi 10, (Roach, Struve, M 








rgan, 


and Van Arnam). A new psc ah with an interchangeable grating 
and prism has recently been constructed < é > Yerkes Observatory, under 
the supervision of Moffitt. This instrument is being used by Roach at 


the Perkins Observatory, and valuable spectrograms have already been 
obtained on panchromatic plates. It is our intention to extend the 
measures of stellar wave-lengths in classes B and A, as well as in other 
spectral classes, into the red and the infra-red regions “ the spectrt 
The plates are being measured by Struve, Morgan, and Van Arnam. The 
spectrograph is also used by the regular staff of the Perkins Observatory. 

g) Spectra of Cepheid Variables. (Krieger and Swings). We have a 


collection of spectrograms of 6 Cephei and ¢ Geminorum; other cepheids 
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will be observed as time permits. Krieger has undertaken a study of the 
lines and their intensities in 6 Cephei, while Swings is making a similar 
study of ¢ Geminorum, 

h) Spectrum Variables. (Struve and Morgan). This is a large field 
of investigation, opened through the discovery of many A-type stars 
having variable absorption lines. Morgan has found a considerable num- 
ber of such spectrum variables, but for only two or three have we made 
detailed studies of the intensity-curves. The spectrum variables of class 
A seem to fall into two distinct groups: Those of the character of « Can- 
um Venaticorum, which seem to be very numerous, and those of the char- 
acter of 17 es, of which there appear to be no other representatives 
among the brighter stars. 


2. Solar Physics. The light-gathering power of the 40-inch telescope 
and its great focal length make it one of the most efficient instruments 
in the world for the study of solar prominences and of the surface mark- 
ings of the sun. 


a) The Study of Bright Solar Eruptions with the Spectrohelioscope. 
(Keenan and Rudnick). This work is a part of Dr. Hale’s codperative 
plan for the observation of bright eruptions. 

b) Observations of Solar Prominences with the Rumford Spectrohelio- 
graph, (Rudnick). We intend to continue the work begun by Pettit on 
the motions of the prominences, and to extend it by measuring the change 
in the brightness of a prominence while an eruption is taking place. 

c) Direct Solar Photographs with the 4go-inch Telescope for a Study 
of the Motions and Changes in the Granulations, (Keenan). 


Nebulae. 


a) Participation in Hubble’s Codperative Study of the Brighter Nebu- 
lae, Zone +50° to +90°. Rata This work involves the classifica- 
tion of the brighter nebulae recorded in various catalogues, from photo- 
graphs taken with the 24-inch reflector. Attention is also being given to 
the determination of total brightness. A short focus telescope, such as 
the 6-inch UV, will probably be used for this purpose. 

b) A Study of the Energy Distributions and Colors of Nebulae, with 
Slit Spectrographs and with the Photo-electric Photometer. (Struve, El- 
vey, and Keenan). 


4. Photographic Photometry. 


a) Determination of Photographic and Photo-visual Magnitudes of 
Faint Stars with the Thermo-electric Microphotometer. (Ross). The 
six Kapteyn areas of +75° declination are being extended so that more of 
the brighter stars may be included. When this work is completed approx- 
imately one hundred of the brightest stars within 2° to 3° of each Kap- 
teyn center will have their photographic and photovisual magnitudes de- 
termined. Ross will also investigate the reddening of faint stars, as re- 
lated to the obscuring dark nebulae, on photographic plates obtained with 
wide-angle lenses of his own construction. 


b) Determination of Photographic and Photo-visual Magnitudes of 


Asteroids. (Recht). 


Photo-clectric Photometry. 

a) Investigations of the Surface Brightnesses and Colors of Diffuse 
Nebulae. (Elvey and Rudnick). This work will give valuable results 
concerning the actual brightnesses of diffuse nebulae, as well as of the 
background of the sky in different places. By means of color filters the 
color-indices of the selected regions are also obtained. As a first result 
of this work Elvey has just published his observations of the Gegenschein. 

b) Investigations of the Brightnesses and Colors of Certain Variables 
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and Spectroscopic Binaries, as well as of Special Groups of Stars (Class 
B, Members of Open Clusters, etc. The spectrum variables 
aCanum Venaticorum and 17 Leporis bserved for variations 
of brightness and color. The colors of ter stars in several open 
clusters have been measured, and the work is being continued. 





6. Photography of the Milky Way with |Wide-angle Lenses. (Ross). 
A large number of photographs have already been obtained at the 
Yerkes, Mount Wilson, and Lowell Observatories. The intention is to 
distribute photographic reproductions of a set of approximately twenty 
of the best photographs, and the first part of this set of prints will 
probably be available to subscribers in the first part of 1934. 


C. Orsits, 

Discussion of All Observations of the Periodic Comet Neujmin, 
1913 III, and the combination of its apparition in 1931 with that in 
1913, by the introduction of planetary perturbations. (Van _ Bies- 
broeck). The purpose of this work is to insure a safe prediction for the 
next return of .this comet, which will be of particular interest in the 
study of the development of comets. 


D. OptTicAL WorK. 

Mr. Ross is developing the theory of correcting lenses for large re- 
Hectors, and he and Mr. Moffitt devote a part of their time to the com- 
putation of lenses for various purposes. 

E. THe McDoNALD OBSERVATORY OF THE UNIVERSITY OF TEXAs. 

Under the terms of an agreement recently entered into by the Uni- 
versity of Chicago and the University of Texas, the director of the 
Yerkes Observatory will also be the director of the McDonald Observa- 
tory, and the staff of the Yerkes Observatory will have the privilege of 
using the instrumental facilities of the new institution. A considerable 
amount of time has already been given by the members of the staff to 
the selection of a suitable site for an 80-inch telescope and to working 
out the details of the mounting, the optical parts, the dome, and the 
buildings. After the completion of the McDonald telescope we shall 
probably reduce the amount of time devoted to spectroscopy with the 
Yerkes 40-inch refractor. While it is too early to give a complete pro- 
gram of the work of the new Observatory, it is appropriate to mention 
briefly the principal lines of work which we intend to undertake and 
which were fundamental in deciding upon the type of instrument to be 
constructed. These are: 

a) Studies of the Spectra of Bright Stars, with Very High Dispersion. 
For this purpose we shall use a powerful Coudé spectrograph similar to 
that used with the 100-inch reflector at Mount Wilson. This will include 
a study of the contours of absorption and emission lines, as well as the 
identifications of spectral lines and the measurements of total intensities. 

b) Determination of Accurate Radial Velocities from Spectrograms of 
High Dispersion. These will be obtained with the Coudé spectrograph, 
as well as with a three-prism spectrograph in the Cassegrain focus. We 
intend to use the data for a study of the velocity-curves of certain spec- 
troscopic binaries for which high precision may be expected to give im- 
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portant results, and also for a determination of the parallax of the sun. 

c) We shall probably undertake the observation of stellar radial veloci- 
tics of faint stars, in collaboration with other observatories. The latitude 
of the McDonald Observatory, approximately 31°, will permit us to ob- 
serve considerably farther to the south than is possible at the Yerkes Ob- 
servatory or at any other observatory located in the United States. 

d) The focal ratio of the mirror will be 1:4, and the instrument will 
therefore be especially suitable for obtaining spectrograms of diffuse 
nebulosities as well as of spiral nebulae. We shall use a quartz spectro- 
graph at the principal focus for this purpose. 

e) The McDonald telescope will also be used for other studies which 
we now have in mind: the positions, brightnesses, and spectra of comets, 
the extension of our photo-electric work, the determination of photo- 
graphic and photo-visual magnitudes of faint stars, ete. The large Mc- 
Donald reflector will be suitable for various proper motion problems, 
such as the relative motions of bright stars with respect to faint stars 
or to distant spirals, and the internal motions of clusters and nebulae. 





Electrical Phenomena that apparently 
are of Interstellar Origin 
By KARL G. JANSKY* 


SUM MARY. 


Electromagnetic waves of an unknown origin were detected during a 
series of experiments on atmospherics of short wave-lengths. Directional 
records have been taken of these waves for a period of nearly two years. 
The data obtained from these records show that the azimuth of the di- 
rection of arrival changes from hour to hour and from day to day ina 
manner that is exactly similar to the way in which the azimuth of a star 
changes. This fact leads to the conclusion that the direction of arrival 
of these waves is fixed in space ; that is to say, that the source of these 
waves is located in some region that is stationary with respect to the stars. 

Although the right ascension of this region can be determined from 
the data with considerable accuracy, the error not being greater than 
+30 minutes of right ascension, the limitations of the apparatus and the 
errors that might be caused by the ionized layers of the earth’s atmos- 
phere and by attenuation of the waves in passing over the surface of the 
earth are such that the declination of the region can be determined only 
very approximately. Thus the value obtained from the data may be in 
error by as much as +30 degrees. 

The data give, for the codrdinates of the region from which the 
waves seem to come, a right ascension of 18 hours and a declination of 
—2(0 degrees. 

INTRODUCTION, 

During the progress of a series of experiments that were being made 
at Holmdel, New Jersey, on the direction of arrival of atmospherics at 
high frequencies,’ records were obtained that showed the presence of 
very weak but continuous electromagnetic waves of an unknown origin. 
The first indications of this phenomenon were obtained on records taken 
during the summer and fall of 1931, and a comprehensive study of it 


was made during the year 1932. The results of this study are the sub- 
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ject of this paper. 

The first complete records obtained showed the surprising fact that 
the azimuth of the direction of arrival of these waves changed nearly 
360 degrees in 24 hours and subsequent records showed that each day 
an azimuth of O degrees (south) was reached approximately 4 minutes 
earlier than on the day before. These facts lead to the conclusion that 
the direction of arrival of these waves remains fixed in space, that is to 
say, its right ascension and declination are constant. 

APPARATUS, 

The apparatus used will not be described in detail in this paper. The 
reader who is interested in that phase of the subject is referred to a 
former article by the author.’ There will be given here a description 
only detailed enough for a complete understanding of the data and the 


conclusions drawn therefrom. 
NWSENWSENWSENWSENWSENWSENWSENWSENWSEN 
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FiGuRE 1. 
SAMPLE RECORD OF WAVES OF INTERSTELLAR ORIGIN, 

The apparatus consists of a sensitive short-wave radio receiving sys- 
tem to which is connected an automatic signal intensity recorder. The 
antenna system used is highly directive in the horizontal plane and is 
rotated continuously about a vertical axis once every twenty minutes so 
that data obtained with the system, like that obtained with a loop aerial 
rotated about a vertical axis, give the azimuth of the direction of arrival 
of signals, but tell nothing directly about its altitude. The recorder 
motor and the antenna driving motor are both synchronous motors op- 
erating from the same power supply so that the records obtained show 
the azimuth of the direction of arrival of signals directly as well as their 
intensity. 

Figure 1 shows a sample record of the waves in question obtained 
with this apparatus. Time is given along the horizontal axis as also is 
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the azimuth, (the azimuth is given along the top of the record), and 
relative intensity values in db. .* along the vertical axis. The time at 
which the antenna was pointed in the direction from which the waves 
come is clearly indicated on the record by the humps in the curve the 
central points of which are indicated by the short vertical line. 

Except where otherwise noted the apparatus was tuned to a wave- 
length of 14.6 meters. 

RESULTs. 

If now the azimuth of the direction of arrival for any particular day 

is plotted against the time of day, a curve similar to one of those of 


1- JAN 211932 5-MAY 8 1932 
2-FEB 241932 6-JUNI1 1932 
3-MAR 4 1932 7- JUL 151932 
4-APR 9 1932 8-AUG 211932 

9- SEP 17 1932 

10-OCT 8 1932 

N-DEC 4 1932 
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FIGURE 2. 
AZIMUTH OF THE DIRECTION OF ARRIVAL OF WAVES OF INTERSTELLAR ORIGIN 
PLotteD AGAINST TIME oF Day, 


Figure 2 is obtained. Thus data from the record just mentioned con- 
stituted part of that from which curve 9 of this figure was obtained. 
The figure shows curves for eleven different days spaced approximately 
one month apart during the year 1932. There is no curve for the month 
of November. These curves were obtained by averaging the data taken 
Over several consecutive days so as to eliminate the effects of the errors 
made in measuring the records. The day assigned to a given curve is 
the middle day of the group over which the data for that curve were 
obtained. 

The curve at the right in the figure shows the variation of intensity 
of the waves plotted against the azimuth of the direction of arrival. It 
is to be noted that the intensity of the waves is independent of the time 
of day, but directly dependent upon the hour angle of the direction of 
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arrival. Thus the waves are always at their maximum intensity when 
this hour angle is zero. 

Two important facts are disclosed by this figure. [‘irst, the azimuth 
of the direction of arrival changes gradually and uniformly through 
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OF THE RECEIVING LOCATION, 
nearly 360 degrees during 24 hours. Second, there is a uniformly pro- 
gressive shift of the curves to the left from month to month which at 
the end of one sidereal year brings the curve back to its initial position. 
To one familiar with the manner in which the heavenly bodies change 
their positions hourly and daily these facts indicate that the direction 
of arrival is fixed in space. 
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That the right ascension of this direction of arrival remains constant 
will be evidenced more clearly by plotting the times of transit of the di- 
rection of arrival across the meridian of the receiving location for sev- 
eral days spaced uniformly throughout the year against the day of the 
year. If the right ascension of the direction of arrival remains constant, 
the points so obtained should all fall on a straight line* having a slope 
of 1/24 of a sidereal year per hour. Now it will be shown later that the 
declination of the direction of arrival is less than the latitude of the 
location of the receiver so that when the transit takes place the azimuth 
of the direction of arrival is zero. The times at which the curves of 
Figure 2 have an azimuth of 0 degrees, i.c. the times at which they cross 
the line the ordinate of which is 0 degrees are plotted against the day 
of vear in Figure 3. The correspondence of the points with the heavy 
line the slope of which is 1/24 of a sidereal year per hour cannot be 
accidental and indicates that the right ascension of the direction of ar- 
rival remains constant. 

The position of this heavy line on the graph is determined by the value 
of the right ascension. Thus the position of the curves corresponding 
to a right ascension of O hours, 6 hours, 12 hours, and 18 hours are 
shown by the light diagonal lines on the figure. From the relative posi- 
tions of the heavy line and the light lines it will be seen that the 
measured direction of arrival occurs at a right ascension of approxi- 
mately 18 hours, 30 minutes ; however, because the recorder mechanism 
requires a measurable length of time to record the field strength values, 
the directions measured on the records lag behind the true directions by 
a value varying fom 4 to 9 degrees. If the measured values are cor- 
rected for this error, the right ascension of the direction of arrival be- 
comes approximately 18 hours.* 

If the declination of the direction of arrival remains constant also, 
the separate curves of Figure 2 should be similar in shape to one of 
those of Figure 4. This figure shows theoretical curves of azimuth 
plotted against time for several different declinations. In this figure 
time is given not in terms of hours of the day, but in terms of the time 
interval before and after the time of transit of the direction of arrival. 
The values of declination used for the different curves are given in the 
figure. The curves are dotted for that portion of the time that the 
altitude of the direction of arrival would be negative. 

For the purpose of making a comparison between these curves and 
those of Figure 2, an average of the curves of Figure 2 is shown in 
the figure by the broken line. It will be seen that for the greater part 
of the time during which the direction of arrival is above the horizon 
it lies between the curves for a declination of 0 degrees and —20 de- 
grees, but the remaining portions of the curve are not at all similar in 
shape to any of the theoretical curves. However, as the time interval 
before or after the time of transit of the direction of arrival is increased, 
the waves must travel through an increasing thickness of the earth’s 
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atmosphere so that any distortion of the direction of propagation of the 
waves by the ionized layers would increase also and when the altitude 
of the direction of arrival is less than 0 this distortion might be exces- 
sive and coupled with the attenuation of the waves suffered during their 
passage through the atmosphere might be the cause of the difference 
between the theoretical and actual curves noted. 

It should be emphasized here that at the time of transit of the direc- 
tion of arrival, this bending is confined to the plane determined by the 
meridian of the receiving location and will therefore cause no error in 
the measurement of the right ascension if it is made in the manner de- 
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scribed above. Also at this time, since the direction of arrival is more 
nearly perpendicular to the earth’s surface than at any other time, the 
bending, even in the plane of the meridian, will be less than at any other 
time so that the value of the declination obtained from the curves for this 
time will be more nearly accurate that that obtained at any other time. 
At this time the average curve coincides with the theoretical curve for a 
declination of —20 degrees and that is the value taken for the declina- 
tion of the direction of arrival of the waves in question.” 

At all other times, whatever bending the waves suffer will cause 
errors in both measurements. However, from a consideration of the 
data and the method of interpretation, it 1s believed that in spite of the 
possible errors mentioned, the declination of the source, or center of 
activity if there is more than one source, as measured would be accurate 
within an error not greater than +30 degrees. 
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DISCUSSION. 

The above data all seem to point to a single source fixed in space with 
the electromagnetic waves traveling in more or less straight lines from 
the source with some of them ultimately reaching the receiver. There 
are, however, other phenomena perfectly conceivable and none the less 
fascinating that would give similar results. 

For example: it may be that the electromagnetic waves that reach the 
receiver actually do originate in the earth’s atmosphere. In that case 
the data would seem to demand that these waves are secondary radia- 
tions sent out from the points of impact with the earth’s atmosphere of 
some primary rays of unknown character and which come from a source 
or sources fixed in space. If this is the case, then the disturbance meas- 
ured by the receiver is probably the summation of very many waves of 
various intensities coming from secondary sources in the earth's atmos- 
phere that are scattered over a considerable area, and the coordinates 
obtained are those of the source of the primary rays or, if there is more 
than one source, of the center of activity of these sources providing they 
are uniformly distributed over a given area. 

If the waves that reach the receiver are such secondary radiations 
then the question of the character of the primary rays is immediately 
raised. The possibility of such rays being composed of high speed 
particles, charged or neutral, should be mentioned. In fact such a pos- 
sibility has just recently been given added importance by a publication® 
of Gunn showing the probability of just such high speed particles being 
present in interstellar space. If the particles are charged, i.c. if they are 
positive or negative ions, they must excite the secondary radiations be- 
fore they are appreciably deflected from their original paths by the 
earth’s magnetic field otherwise the waves would not reach their max- 
imum intensity when the azimuth of the direction of arrival is 0 degree 
as is shown by the curve to the right in Figure 2. 

The possibility of a group of sources not being uniformly distributed 
over a given area with respect to the earth presents the most fascinating 
explanation of the data, for after a brief consideration of the curves 
given in Figure 2 it will be evident that a disk-like distribution of the 
sources around the earth like the distribution of the stars in the Milky 
Way would give a very similar curve. This possible explanation proves 
even more interesting when it is discovered that the coordinates given 
by the data are very nearly the same as those for the center of the 
Milky Way, the coordinates of which point are approximately right as- 
cension 17 hours, 30 minutes, declination —30 degrees (in the Milky 
Way in the direction of Sagittarius)’ well within the limit of error of 
the data; and also because the records show a small hump between the 
main humps in certain sections of the record just as would be expected 
if the Milky Way were the source of the waves. 

Considerable data will have to be taken and thoroughly analyzed, 
however, before such a theory or for that matter before any theory rela- 
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tive to the source of these waves can be accepted. 

Although all the data presented so far in this paper were taken on a 
wave-length of 14.6 meters, a few runs were made on wave-lengths 
ranging from 15 meters to 13 meters with no apparent change in the 
intensity of the waves. Due to the fact that the antenna system loses 
its directivity outside of the wave-length range, no data have been taken 
on other wave-lengths. 

At no time did the intensity of the waves reach a value in excess of 
0.39 microvolts per meter for a receiver with a 1.0 kilocycle band 
width. 

CONCLUSION, 


In conclusion, data have been presented which show the existence of 
electromagnetic waves in the earth’s atmosphere which apparently come 
from a direction fixed in space. The data give for the codrdinates of 
this direction a right ascension of 18 hours and a declination of —20 
degrees. 

The experiments which are the subject of this paper were performed 
during the year 1932 at the Holmdel Radio Laboratories of Bell Tele- 
phone Laboratories, Inc., which have a north latitude of 40 degrees 20 
minutes and a west longitude of 74 degrees 10 minutes. 
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Dr. Jackson's Orbit of Neptune 


Pluto. A Discussion of Dr. Jackson’s 
Orbit of Neptune 


By WILLIAM H. PICKERING 


I read this paper carefully when it came out in the Monthly Notices 
for June, 1930, 90, 728, but since his conclusions differed apparently so 
diametrically from mine, published in PopuLAR Astronomy for March, 
1928, 36, 143, I laid it aside for a time, and only on re-reading it recent- 
ly, in connection with my work on the theoretical planets P and U, dis- 
covered that the facts that he had deduced were nearly identical with 
mine, save in one case, and it was only in our conclusions based on these 
facts that we differed. Since his paper has recently been quoted as 
authoritative, I take occasion to make a few remarks upon it. His modi- 
fication of Newcomb’s theory of Neptune was obtained by the usual 
analytical method, my modification was obtained graphically by Her- 
schel’s method, as heretofore. So far as his changes in Newcomb’s ele- 
ments are concerned the only one of any importance had already been 
published in my paper above mentioned, two years before. His others 
in practice are negligible. Not that the priority is of any particular 
consequence, but if he knew of my paper, and I think he must, he might 
have mentioned it. 

In his paper he states among other things that “the change in the 
coefficient of cosine g corresponds to a decrease of 36”.7 in the longi- 
tude of the perihelion.” This quantity is obviously negligible in a nearly 
circular orbit only half completed. Even his first figure cannot be sig- 
nificant. However, since the Almanac gives the value to tenths of a 
second, that is doubtless his explanation, and it may be necessary for 
uniformity of publication, although it would not be permissible other- 
wise, since it gives an utterly erroneous idea of the accuracy of our 
knowledge of the orbit. Similarly his correction to the eccentricity, 
which he places at —O”.01 is also a wholly negligible quantity. In this 
case, however, I differ from him materially, and make the correction 
—1".75, which is 0.001 of the total eccentricity as given by Newcomb. 

The other important difference between Newcomb’s orbit and mine, 
in which I am pleased to see that Dr. Jackson closely agrees with me, is 
in the period, which affects directly the longitude of the planet, and 
leads to a continually increasing deviation. Dr. Jackson states that this 
correction “means an increase in the period of about three hours.” I 
state that the “period needs to be increased. It is in fact 2.42 hours 
longer than Newcomb supposed.” This correction is, of course, due to 
the forward pull of Pluto on Neptune between the dates considered by 
him, increasing the speed of Neptune, and thus apparently shortening 
its period. This figure might be used to advantage in determining the 
mass of Pluto. I believe that the second figure of my correction is sig- 
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nificant, and that we now therefore know the period of the revolution 
of Neptune in its orbit within less than half an hour, perhaps a rather 
surprising figure, but one which is easily demonstrable graphically. As 
far as Dr. Jackson's three proposed corrections to Newcomb’s orbit are 
concerned it will be seen that excepting as to the amount of the eccen- 
tricity, he and I are nearly in accord. 

In Table I the three columns give the date, and Newcomb’s and my 
deviations from Neptune's computed positions. The rapidly increasing 
values in the third column give an indication of the steady forward pull 


TABLE I 
EARLIER DEVIATIONS OF NEPTUNE. 
Date Newcomb Pickering Dat Newcomb Pickering 
1795 2705 0751 1872 030 11761 
1848 27 + .19 76 20 +2 48 
52 + .26 88 80 32 2.88 
56 + .07 + 90) 84 36 2.30 
60 52 Be 88 30 2.91 
64 .37 + 95 92 25 3.77 
68 +- 12 +4.72 96 28 3.52 


on Neptune of the unknown planet, now 


known as Pluto. In the second 


column of Table IT we see the still more rapid diminution of these devi- 


ations, which at the present time should clearly bear a negative sign. 


They reached a maximum value according to the table in 1905, then 
TABLE II 
LATER DEVIATIONS OF Nt NI 

Date Pickering Jackson Date kering Jackson 

1898.0 LO745 1914.1 +347 +-()71 0°38 
99.0 50 0763 15.1 3.18 18 33 

1900.1 91 75 16.2 3.14 09 L. of 
1.0 82 70 7.2 2.99 15 01 
2.1 36 48 18.1 1.2.93 (04 05 
sin a 27 + 48 19.2 +2.13 + 03 .02 
4.1 +406 .82 9] 20.2 +2.45 06 00 
5.) +4.36 +-1.65 1.21 21.2 2.08 09 21 
6.1 +4.12 +1.17 -().98 22.2 +3.00 66 23 
7.1 +3.37 0.12 + .56 Zune 2.28 3 22 
8.1 +3.64 .38 37 24.2 +1.80 14 02 
9.1 13.57 61 46 23.2 .06 09 
10.1 +-3.50 39 38 26.2 07 00 
11.1 +3.54 14 + .34 oF oe 13 14 
12.1 +3.61 49 30 28.2 48 20 
13.1 +3.63 26 49 29.2 24 

only a dozen years after the conjunction of the two planets, at which 


time Pluto began to pull Neptune backwards. 
the irregular variation of t 
deviations themselves as in this case, 


It is m\ belief 


he deviations is as large in proporti 


that where 


m to the 


more satisfactory results can be 


obtained by graphical than by analytical methods. This I shall now pro- 


ceed to indicate. The two curves of Figure 1, of which the lower gives 


Dr. Jackson's deviations, are plotted with the dates as abscissas, and the 


deviations in longitude as ordinates. The abscissas increase from right 
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to left, which is the direction in which Neptune moves as seen from a 
point within its orbit. The upper curve, based on my results given in 
Tables I and II has been drawn through the points there indicated. The 
method of constructing that portion of the table is described in full in 
my above mentioned paper, page 145, and need not be repeated here. 
After the year 1900 and until 1919 it is based on the means of the 
Washington and Greenwich observations. After that the measures of 
Greenwich alone were used, since when my paper was published in 1928 
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Figure 1. 
THE PERTURBATION OF NEPTUNE BY PLUTO. 


the later Washington results were not available. The deviation in 1922, 
possibly amounting to 0”.7 as shown by the curve is rather large, but the 
others are all satisfactory. 

The third column of Table II gives Dr. Jackson’s “final residuals” 
copied from his table in the Monthly Notices on page 731. These re- 
siduals have been derived by him from the original Greenwich observa- 
tions by means of his modification of the elements of Newcomb’s orbit. 
In order to make out what his deviations really indicated, however, it 
seemed best to smooth them by the usual method where such a proced- 
ure is necessary, by inserting the means of each three successive years 
in the last column of the table, and then drawing a broken line through 
the centers of gravity of all those dots which could best be grouped to- 
gether. Thus the mean positions of the three “final residuals” for 1904 
to 1906, as given in the third column of Table II, +0”.82, +1”.65, and 
+1”.17, is +1".21, as is shown in the fourth column. This is plotted as 
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his maximum dot. Then the center of gravity of this and of two other 
dots similarly derived gives us the maximum ordinate of his curve based 
on nine years observations, and shows us in a general way its character 
in spite of its great proportional irregularities. 

What interested me most in his paper was his statement “that by a 
simple change of the elements (of the orbit of Neptune) not only the 
modern observations, but also Lalande’s can be satisfied very closely in- 


deed.” My criticism of this sentence lies in his application of the six 
final words to modern observations. Of course the sentence itself is 
very indefinite. What does he mean by very closely indeed? To my 


mind it conveys the impression that the influence of Pluto on Neptune 
was so slight that the effect shown might plausibly have been attributed 
to accidental errors, and gave no evidence of the existence of Pluto it- 
self. This view of his meaning is confirmed when he later says, refer- 
ring to Uranus, “the fact that a similar series of residuals is not found 
in the case of Neptune indicates that the effect of such outside bodies 
as may exist does not exceed the error of observation.” And this he 
says in spite of his lengthening of Newcomb’s period of Neptune by 3 
hours! The object of this criticism or discussion of Dr. Jackson’s pa- 
per is to show that such a conclusion as he has drawn does not appear 
tenable. In other words although he finds by the analytical method 
that of his 32 final residuals given in column three of Table II five of 
them, or nearly one-sixth, show deviations of +1”.65 in 1905, +1”.17 in 
1906, and three other recent deviations in the same column amounting to 
+0".91, +0”.82, and +0”.82, vet he says that he feels that his conclu- 
sions are “satisfied very closely indeed.’’! 

That is not my opinion. I wonder what he would consider was very 
badly indeed. I certainly hope that the Greenwich observations are not 
really as bad as that. I have used them for many years, and certainly 
have never found them so. Nor am I prepared to accept such huge de- 
viations as his results indicate as being due merely to systematic errors, 
—particularly when the observations if rightly interpreted lead to a 
foreseen, and afterwards completely verified result. Correcting the orbit 
of Neptune for the perturbation due to Pluto, by the graphical method, 
I find only one deviation measured from the curve, that of 1922, 
amounting to as much as 0”.7. Another amounts to 0”.6, and all the 
others are less. (See upper curve of Figure 1.) This theoretical curve 
of maximum conspicuousness, or effect, has never been satisfactorily 
computed. Without such a curve we cannot of course give accurate 
average deviations, such as can be done in Dr. Jackson’s case where the 
ordinates themselves give the deviations, from 0”, but a glance at the 
two curves renders such an average unnecessary. 

The most reliable representation of the shape of the standard curve is 
undoubtedly given in Figure 3 of my paper above referred to, showing 
the perturbation of Uranus by Neptune. The observations although a 
century old, are of such large deviations, twenty times the size of those 
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of Neptune due to Pluto, that the shape of the curve cannot be far in 
error. Herschel’s method of transformation of the elements of the orbit 
is very rapid, and we simply try several orbits until we find the one giv- 
ing the smallest deviations from a curve which will always be found to 
be similar to that above mentioned. From the relative heights of the 
maximum deviations in the two curves the mass of the unknown planet 
is very simply derived. 

When a perturbation curve is clearly marked, as in the present case 
of Neptune by Pluto, there is always found this sharp point of intlec- 
tion which cannot be concealed by any legitimate means. It may be 
slightly displaced, or its ordinate may be reduced, but it will not disap- 
pear. Thus my curve based on the observations of both Washington 
and Greenwich and Jackson’s based on Greenwich alone, both clearly 
indicate that the maximum occurred in 1925, or twelve years following 
the conjunction. It appears, therefore, that Dr. Jackson might have 
predicted the location of Pluto from his curve just as accurately as I did 
from mine, and had he completed his paper two or three years earlier, 
and looked on his negatives with sufficient care, he might have secured 
a very large fraction of the credit for the discovery of the ninth planet 
for England. 

Although we find that he has reduced the maximum perturbation to 
one-quarter the height that I find, such a reduction being the object of 
his investigation, yet he has only done so by giving his curve a shape 
very unlike that due to a perturbation, which should have the shape 
shown in the upper curve, that is convex on both sides near the apex, 
not concave. It should also occupy about half the circumference of the 
orbit, which his curve certainly does not do, which leads us to believe, 
in connection with its irregularities, that the mass which it might indi- 
cate of 0.2 that of the Earth is altogether too small. 


PRIVATE OBSERVATORY, MANDEVILLE, JAMAICA, B. W. L., SEPTEMBER 26, 1932. 


Planet Notes for January, 1934 
By CLIFFORD E. SMITH 
The Sun will be moving northeast from the central part of Sagittarius to the 
central part of Capricornus. On January 2 at 4:00 a.M., C.S.T., the earth will be 
at perihelion and at that time its distance from the sun will be about 91.4 million 
miles. The position of the sun on the first and last days of the month will be, re- 


spectively: R.A. 18" 43", Decl. —23° 5’; and R.A. 20"52™, Decl. —17° 38’. 
The phenomena of the Moon will occur as follows: 
Last Quarter jam. Sat 40m. CS.T. 
New Moon 18 “ 8 A.M. im 
First Quarter ao” BAM. 
Full Moon 30 “ 11 A.M., 
Perigee a ° 7 pm. ms 
Apogee ZF TP pae., i 


On January 30 there will be a partial eclipse of the moon; the beginning will 


be, “visible generally in the northwestern part of North America, the Arctic 





lat 
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Ocean, the Pacitic Ocean, except the southeastern part, Australia, Asia, the Indian 





Ocean, the northwestern part of Africa, and Europe, except the southwester1 


ps 








. 
part; the ending will be visible generally in the extreme northwestern part of 


) 


North America, the Arctic Ocean, the Pacific Ocean, except the eastern part, Aus- 
tralia, Asia, the Indian Ocean, Europe, and Afr 





a except the northwestern part.” 





Vercury will be moving from western Sagittarius to eastern Capricornus. 
During the first part of the month it will be in the morning sky, since superior 
conjunction will occur on January 19 at 8:00Pp.M., C.S.T. Its distance from the 
earth, during that period, will be about 130 million miles and its apparent diameter 
will be about 5 seconds of arc. During the first of the month Mercury will rise 
about fifty minutes before the sun and its position on that date will be R.A. 17" 55", 
Decl. —24° 8’. At the end of the [ 
sun (position January 31, R.A, 21 
bak, t.o. 


set about forty minutes after the 
17° 11’). On January 15 at 2:00 

he moon (Mercury 37°N), On 
January 29, at 8:00 p.m., C.S.T., Mercury will be in conjunction with Venus ( Mer- 





~., Mercury will be in c 


cury 9°1S), and on January 30 at 9:00 a.m., C.S.T., Mercury will be in conjune- 
tion with Saturn (Mercury 58'S). 

Venus will be in eastern Capricornus. On the tirst of the month its distance 
from the earth will be about 40 million miles, its apparent diameter will be about 


40 seconds of arc, and it will set about two hours and a half after the sun. At 





the end of the month it will be near the sun in apparent position, setting about a 
half hour after the sun. On January 17 at 4:00a.m., C.S.T., Venus will be in 
conjunction with the moon (Venus 3°7.N), on January 22 at 6:00Pp.M., C.S.T., 
Venus will be in conjunction with Mars (Venus 6°6N), on January 28 at 3:00 
p.M., C.S.T., Venus will be in conjunction with Saturn (Venus 7°-9N), and on 
January 29 at 8:00 Pp.M., C.S.T., it will be in conjunction with Mercury (Venus 
9°1N). 

Vars will be in Capricornus and thus will not be in a favorable position for 


observation. It will be nearing conj n with the sun and, during the middle 





of the month, it will set about an hour a half after the sun. On January 17 
at 12:00 M., C.S.T., it will be in conjunction with Saturn (Mars 9’S), on January 
16 at 5:00 p.m., C.S.T., it will be in conjunction with the moon (Mars 49'S), and 
on January 22 at 6:00 Pr.M., C.S.T., it will be in co 


6:68 ® 


junction with Venus (Mars 


Jupiter will be a morning object in Virgo. During the middle of the month 


it will rise about midnight. Its distance from the earth 


luring this period will be 
about 500 million miles and its apparent diameter will be about 35 seconds of are. 
On January 9 at 3:00 A.m., C.S.T., it will be in conjunction with the moon (Jupiter 
6°5.N), and on January 12 at 8:00 p.m., C.S.T., it will be at quadrature west of 
the sun. 

Saturn will be near the sun in apparent position and it will be in the constel- 
lation of Capricornus. It will be in conjunction with the sun early in February. 
On January 16 at 6:00 p.m., C.S.T., it will be in conjunction with the moon (Sat- 


urn 43'S), on January 17 at 12:00 M., it will be in conjunction with Mars (Saturn 





9’S), on January 28 at 3:00 Pp.mM., C.S.T., it will be in conjunction with Venus 
(Saturn 7°9S), and on January 30 at 9:00 4.m., C.S.T., it will be in conjunction 
with Mercury (Saturn 58’ N). 

Uranus will be an evening object in Pisces. During the middle of the month 


“American Ephemeris and Nautical Almanac, 1934, p. 580. 
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it will be on the meridian about 6:00 p.m., Standard Time, since quadrature east 
of the sun will occur on January 14 at 3:004.m., C.S.T. Its distance from the 
earth will be about 1800 million miles and its apparent diameter will be about 34 
seconds of arc. On January 21 at 6:00p.m., C.S.T., Uranus will be in conjunc- 
tion with the moon (Uranus 5°8S). On January 15 its position will be for the 
epoch of 1933 R.A. 1" 28™, Decl. +8° 37’. 

Neptune will be a morning object in Leo and during the middle of the month 
it will rise about 9:00 A.m., Standard Time. Its distance from the earth during 
this period will be about 2700 million miles and its apparent diameter will be about 
23 seconds of arc. On January 5 at 11:00P.M., C.S.T., it will be in conjunction 
with the moon (Neptune 3°2N). Its position for January 15 (epoch 1933) will 
be R.A. 10"55™, Decl. +7° 51’. 





Variable Stars 


Monthly Report of the American Association of Variable Star 
Observers tor October, 19335 


The twenty-second annual meeting of the Association held at the Harvard 
Observatory on October 20-21 was a success from start to finish. More than 
seventy-five members and friends were present at one or more of the different 
sessions, and variable star astronomy, the novae in particular, was discussed at 
great length. Miss Payne described pictorially her travels of the past summer 
through northern Europe. At the after-dinner talks on Saturday evening, Doc- 
tors Bok and Cannon gave us word pictures of their travels, the former through 
the western part of the country visiting American observatories, and the latter, 
her visit to England, describing in charming detail her visit with the Plasketts at 
Oxford and her visit to the descendants of the Herschels at Slough. 

Newly elected Council members are Dr. Paul W. Merrill of Mt. Wilson Ob- 
servatory; Dr. Helen S. Hogg of Victoria, British Columbia; and Mr. Harold B. 
Webb of Jamaica, New York. Mr. George Waldo of Fairfield, Connecticut, was 
re-elected. The following officers were elected by the Council: Ernest W. Brown 
of New Haven, Connecticut, president; Harlow Shapley of Cambridge, Massachu- 
setts, first vice-president; Charles W. Elmer of Brooklyn, New York, second vice- 
president; William Tyler Olcott of Norwich, Connecticut, secretary; and Percy 
W. Witherell of Jamaica Plain, Massachusetts, treasurer. 

Nova (RS) Ophiuchi has decreased to approximately the 10th magnitude, 
fluctuating slightly at this stage but since it is getting so far over the western sky 
at this time observations are rather difficult. It is hoped that observers will at- 
tempt to note the magnitude of the nova shortly after it passes the sun so that 
we may have a complete record as to its activity. 

RY Sagittarii, 191033, which appeared to be on the rise to maximum after a 
rather sudden drop to magnitude 11.0, suddenly diminished to fainter than magni- 
tude 13.0. This is not unexpected in stars of this type but it points out the neces- 
f all our observers especially those in the 


sity of very close attention on the part o 
southern hemisphere. 
More than seventy observers contributed observations to the present report, 
partly spurred on by the sudden outburst in brightness of the nova in Ophiuchi. 
The annual report appended herewith shows real progress for the Association. 
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VARIABLE STAR OBSERVATIONS RECEIVED DurING Ocroser, 1933. 


Aug. 0 = J.D. 2427285; Sept. 0 = J.D. 2427316; Oct. 0 = J.D. 2427346. 
J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. 
S Sc. S Cer U Tuc RZ Per U Perr T Per 
001032 001909 005475 012350 015254 021258 
329 80Kd 343 106El 310 13.7S1 353 10.1B 356 88 Hf 329 86Pk 
339 7.5Kd 357 12.2 Pt Z Cer R Psc 356 88Mc 332 8.6 Ah 
241 7.6Kd U Cas O10102 012502 357 86Pt 333 9.0Wd 
X AND 004047a San 1251L 291 8.2Bm S Ar! 334 8.7 Ah 


001046 332[14.4 L 336 12.8El1 334 8.7 Ah 015912 334 8.5 Jo 
291 12.0Bm 357[12.6Pt 338 126L 336 89Fn 331 111L 336 9.0Ra 
353 13.9 B RW Ano 343 125El 336 88Hf 238 110L 336 85E1 
357 13.9 Wa 004132 346 12.2L 3541 91Ah 346 11.1L 337 92Hr 


a4 

T Cer 328[13.1Gr 357f12.9Pt 342 88Ah R Ari 338 8&8 Hf 

001620 357[13.1 Pt U Anp 357 8.9 Pt 021024 343 8.7 Pt 
340 6.6 Kd V AND 010940 RU And 321 9.1Ah 344 8.7 Wd 
341 69 An 004435 $32 13.1 L 013238 326 94Ah 344 9.0 Hf 

T And 291 98Bm 336 13.2E1 332 11.8L 326 93Jo 355 89HF 

001726 325 10.3Jo 339130L 333 11.7Cy 328 9.4Jo 355 88Wd 
333 12.9Wd 328 10.4Jo 343 12.7El 334124So0 331 97L 362 9.1 Pe 
336 13.0 El 332 10.5L UZ Ann 339 13.0So0 332 10.0 Ah Z CEP 
343 13.2El 336 108B 011041 339 11.8L 334 10.0 Jo 021281 
353 13.5B 336108GC 332 12.5L 341 12.2B 338 10.2Wd 333 13.6L 
357 13.6 Wa 339 10.9L 336 12.5 El 357 121Pt 338 103L 339 13.2 L 
560 13.6 Wa 341 10.2Jo 339 12.9L Y AND 339 10.6 Jo 0 CET 

T Cas 351 116GC 343 12.7 El 013338 342 10.4 Ah 021403 

001755 352 11.1 GC S Psc 332[14.4 L 346 10.9L 324. 9.1 Cy 
318 9.0Jo 353 118B 011208 357[13.0 Pt 357 114Hf 326 9.0Jo 
323 92Jo 354 116GC 331 11.3L X Cas 357 11.5 Wd 331 9.3L 
323 9.6 Ah RR Ano 336 11.0 El 014958 357 11.3 Pt 332 9.2Ah 


324 10.0 Mn 004533 338 10.6 L 325 117Jo 359 11.8Fd 333 9.4Cy 


326 9.2Jo 291 113Bm 343 104E1 331 12.3 Bn W And 334 92Jo 


331 9.7L 325 9.0Jo 346 10.2L 341 12.3 Bn 021143a 336 9.0Ra 
332 10.0Mn 336 9.0 EI S Cas 341 11.1B 301 78Ad 336 9.3Hf 
333 10.0Wd 343 8.9 El 011272 341 11.5Jo 320 76Ko 338 9.4Wd 
334 10.0 Ra RV Cas 323 95Ko 357 12.5 Pt 323 84Ah 338 9.3Cy 
334 10.5 Jo 004746a 325 9.7 Th U Perr 324 83Ah 339 9.2Jo 
336 11.8B 356 9.8Sf 325 9.0Jo 015254 3292 &5Jo 339 94L 
338 9.6L 357 9.5 Pt 329 91Gr 318 82Ry 326 85Ah 340 9.6Cy 
339 10.5Jo 361 96Sf 335 9.2Jo 320 80Jo 328 80Jo 341 9.4Ah 
340 10.3 Mn — CAs 338 96Ko 321 79Ah 330 8.0Gr 342 9.4Ah 
343 10.6 Ah 004746b 339 90To 322 8&2Ry 330 76Ra 343 9.5 Pt 
344 10.2Hf 357 105Pt 341 93B 325 8.1Ry 332 86Ah 343 98Cy 
344 10.3 Wd W Cas 345 9.5 le 325 8.2Jo 333 84Gy 345 94HE 
346 11.6B 004958 353 91B 326 79Ah 334 86Ah 2345 9.4Wd 
346 10.5 L 323 11.2Ko 357 9.5 Pt 528 82Jo 334 86Jo 346 9.2L 
357 11.0 Pt 325 11.3 Jo U Psc 329 82Ry 338 81Ko 354 9.6 Me 
R Anp- 328 10.9Gr 011712 332 79 Ah 339 86Jo 355 93HE 
001838 334 116So 331 121 L 333 7.8Cy 341 87Ah 3255 9.4Wd 
333 13.2So0 335 11.7 Jo 336 12.7 El 333 8.2Ry 342 88Ah 362 90Pe 
333 12.7 Wd 336 11.3E1 338 12.3 L 334. 84So0 345 81Ko S Per 
336 12.6E1 337 11.0B 343 13.0El 334 80Jo 346 8&6Gy 021558 
343 13.1 El 337 11.1S0 346 126L 337 85So0 352 80So 303 9.5Hr 
352 13.3B 338 116Ko 357123 Pt 338 82Sq 357 87Pt 321 974Hr 
357 13.5 Pt 338 11.3 Wd RZ Per 338 8.0Jo T Perr 323 8.9 Pk 
> Cer 339 11.7 Jo 012350 341 8.0Ah 021258 324 98Hr 
oorgo9 343 11.3 El 330 99Gr 341 82B 310 9.1Hr 326 88To 


325 10.1Ko 25€ 108Ra 33210.2L 343 81Ah 321 92Hr 328 89To 
331 10.3L 8353 111B 336 103E1 343 84El 323 86Pk 328 994Hr 
336 10.4Hf 35411.5So 339103L 344 84Ry 336 85]To 3 

336 10.5E1 357 114Pt 341102B 353 85Sq 328 85]Jo 3 
339 10.5 L 343 10.3E1 354 86So 328 92Hr 33: 
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VARIABLE STAR OBSERVATIONS RECEIVED DurING Ocroser, 1933. 


J.D.Est.Obs. 


S Per 
021558 
333 9.3 Wd 
334 9.0 Jo 
334. 9.3 Ah 
336 9.2 El 
336 9.5 Cy 
336 9.5 Ra 


337. 9.8 Hr 
338 9.8 Hf 
338 9.3 Cy 
343 9.5 Pt 
344 9.3 Wd 
344 9.4Hi 
346 9.4Wd 
355 9.3 Wd 
355 94H 
362 9.3 Pe 
R Cet 
022000 
326 8.2Jo 
330 8.0 Gr 
331 8.1L 
333 8.0 Cy 
336 8.1 Hi 
3368 18'L 
338 7.7 Jo 
345 8.1 Wd 
345 8.2Hf 
346 7.9L 
355 8.0 Hi 
357 8.1 Wd 
RR PER 
022150 
333 14.8 L 
336 14.2 El 
345 14.1 L 
357 13.6 Hf 
357 13.6 Wd 
U Cer 
022813 
son. 35.1 
339 &&L 
340 8.9 Cy 
343 8.7 Pt 
356 8&8 Hi 
RR Cep 


022980 
343[12.5 Pt 

R Tri 

023133 
301 7.6 Ad 
320 6.4 Ah 
320 5.7 Jo 
326 5.8Jo 
326 6.4Ah 


328 6.0 Jo 
330 5.1 Ra 
332 6.2 Ah 
333 6.4 Gy 


J.D.Est.Obs. 


R Tri 

023133 
333 565x 
334 6.0 Jo 
334 6.0 Ah 
336 5.8Sx 
336 5.5 Ra 
336 5.6 Oy 
337. 5.8Sx 
338 6.0Se 
338 6.0 Wd 
338 6.1 Hf 
339 5.8 Jo 
341 5.9 Sx 
341 6.0 Ah 
342 6.0 Ah 
343 6.1 Ah 
343 6.1 Pt 


344 6.0Hf 
346 6.0 Ra 
346 «66.5 Gy 
356 6.5Sf 
356 6.3 Hf 
358 7.0 Gy 
359 68Sh 


T Art 
024217 


326 9.7 Jo 
334 9.9 Jo 


334 10.4 Ko 
339 10.0 Jo 
346 10.5 Ko 
357 10.8 Me 
W PER 
024356 
318 8.7 Ry 
320 8.5 Jo 


322 8.7 Cy 
322 8.6 Ry 
323 9.0 Ko 
325 8.4Jo 
325 85 Ry 
329 8.7 Ry 
333 8.5 Ry 
333 9.0 Cy 
334 8.4Jo 
338 8.8 Ra 
338 R9OHE 
339 8.5 Jo 
343 8.9 Cy 
343 8.6 El 
343 86Pt 
344. 9.1 Hf 


344 9.0 Wd 
344. 8.9 Ry 
345 84Ko 
356 9.0 HE 
356 9.2 Me 
359 9.0 Sh 


J.D.Bst.Obs. 


R Hor 
025050 
310 6.6SI 
T Hor 
025751 
314 12.5 SI 
U Ar! 
030514 
291 8&7 Bm 
San O71. 
332 10.1 Mg 
332 10.1 Gr 
336 10.1 Fl 
339 10.2: L 
X CET 
031401 
326 10.6 Jo 
331 100L 
334 10.4 Jo 
336 9.6 El 
338 10.2 Jo 
338 9.6L 
343 9.9 Pt 
346 9.3L 
358 9.0 Gy 


Y Per 
032043 
523 8.9 Ah 
323 88 Ko 
323 8.3 Pk 
325 8.4Jo 
328 8.1Jo 
329 82 Pk 
332 8.9 Ah 
332 8.4Gr 
334 8.5 Jo 
337 8.2 Sq 
338 9.0 Hf 
339 8.3 Jo 
341 9.0 Ah 
342 9.0 Ah 
343 8.2 Pt 
343 8.3 El 
345 8.2Ko 
353 8.2 Sq 
356 9.2 Hf 
356 9.0 Me 
360 8.3 Pi 

R Per 
032335 
joe 127 1 
336 12.6 El 
343 13.1 Pt 
345 13.51. 
Nov Perr 
032443 
343 13.5 Pt 
T For 
032528 
331 9.41 


J.D.Est.Obs. J.D.Est.Obs. 
. For X CAM 
32528 043274 
338. "95 4 332 123k. 
346 9.5L 333 12.3 Gr 
T Tau 353.125 Cy 
041619 336 12.5 El 
291 10.2Bm 343 12.5 Pt 
R Tau 345 12.9 L 
042209 R Dor 
291 11.6 Bm 043562 
333 11.8Cy 314 5.0SI 
343[13.0 Pt V Tau 
W Tau 044617 
042215 334 10.8 Jo 


324 11.2 Cy 
331 11.31 
333 11.3 Cy 
334 11.0 Jo 
336 11.1 El 
338 10.8 Ba 
8 11.0 Jo 
11.2 Cy 
11.1 El 
ai Pt 
a5 4, 
10.9 Fd 
S Tau 


oe ee 
Uiw Www 


DW Ww Ww WW 


‘© 


T Cam 
043065 
323 8.9 Ko 
326 8.7 Jo 
aoe O81 L 
333 8.5 Gr 
334 8.4Jo 
334 8.6 Ko 
336 8.3 Hf 
336 «68.0 El 
338 «8.5 Ra 
339 84Jo 
343 8.2 Pt 
345 841 
345 84H 
345 8.4Wd 
346 8.2 Ko 
356 8&.1He 
RX Tat 
043208 
331 12.9 L 
336 13.3 El 
EO 

R Retr 
043263 
314 11.7 Sl 


336 10.6 El 

338 10.9 Jo 

343 11.6 Pt 
R Ort 


V=) 
in 


i eo) 


342 
343 
345 7.1L 
V Or! 
050003 
331 9.4L 
334 9.0 Jo 
338 9.0 Jo 
343 9.4 Pt 
Sao. 935. 
T Lep 
050022 
343[12.6 Pt 
AUR 
050953 


052034 
324 10.8 Ko 
334 9.6 Jo 
338 9.8 Jo 
342 11.6 Ko 
343 10.5 Pt 
343 10.6 El 
350 10.6 Ra 
358 10.7 Gy 
359 11.6 Fd 


J.D.Est.Obs. 


W Atr 

052036 
soe 12.2 1. 
336 12.5 El 
343 12.0 Pt 


052404 
332 8.4Gr 
334 8.4 Jo 
336 8.5 El 
338 8.4Jo 
343 9.0 Pt 

T Or! 

053005a 
318 10.0 L 
324 10.1 Ko 
324 9.9 Cy 
328 10.3 L 
330 10.3 L 
331 10.2 L 
332 10:1 L 
333 10.2 L 
333 10.2 Cy 
334 10.0 Jo 
334 10.3 L 
338 10.2 L 
338 10.5 Jo 
339 10.2 L 
340 10.7 Cy 
340 10.7 Me 
341 10.8 Me 
342 11.0 Ko 
343 10.4 Pt 
344 10.7 Pt 
345 10.4L 
346 10.4L 

S CAM 

053068 
334 8.4Jo 
336 8.9 Hf 
339 8.5 Jo 
343 8.8 El 
343 9.2 Pt 


RR Tau 

053326 
318 12.4L 

328 12.0 L 
330 ZO. 
331 1211. 
aoe iz. L 
333 11.8 L 
534 12.2 Me 
338: 10.7't. 
gan 323 1, 
340 12.0 Me 
341 11.6 Me 
342 12.2 Ko 
343 12.0 Pt 
244 12.0 Pt 
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VARIABLE STAR OBSERVATIONS RECEIVED DuRING OCTOBER 


J.D.Est.Obs. 
RR Tav 
053326 

345 11.9L 

346 11.6 L 

358 11.9 Me 

358 11.9 Gy 


RU Atr 
053337 
336 14.3 EI 
343[ 14.2 El 
U Ar 
053531 
330 11.0 L 
343: Tis Pt 
345 11.7 L 
362 12.0 Pi 
SU 7. AU" 
054319 
324 9.4Cy 
324. 9.5 Ko 
328 9.5 
$3 OSL 
332 9.4L 
333 9.1 Cy 
334. 9.2 Jo 
334 9.6 Me 
336 «(9.5 El 
338 9.6L 
339 9.5L 
339 9.3To 
340 9.2 Cv 
340 9.5 Me 
341 9.7 Me 
342 9.4 Ko 
343 9.0 Cy 
343 9.6 Pt 
344 9.6 Pt 
345 9.0 Cy 
345 9.5L 
346 9.4L 
358 9.1 Gv 
Z Tav 
054615a 
333 1361. 
345 13.7 L 
RU Tau 
054615c 
333 {14.0 I 
a Or! 
054907 
314 0.5Sl 
U Or! 


054920a 
306 11.6 Kd 
314 11.4Kd 
334 11.3 Jo 
339 11.5 Jo 
343 11.0 Pt 
358 8.5 Gy 


Dw WD WW W WW Gs Ws 


J.D.Est.Obs. 


V Cam 
054974 
[14.2 L 
[12.6 Pt 
Z AUR 


222 
333 
343 


10.8 Jo 
10.9 Cy 
10.7 Jo 
10.0 Pt 
6 10.4 Me 
7 10.1 Pt 
R Oct 
055086 
292 11.4 Bl 
308 11.1 Bl 
X AUR 
060450 
12.9 L 
11.6 L 
9.8 Hf 
11.2 Jo 
10.4 L 
10.4 Pt 
346 10.3 ® 
357 10.3 Hf 
357 10.3 Wd 
V Aur 
061647 
318 11.5L 


318 
332 
336 
338 
338 


343 


333 11.8 L 


339 11.51 
339 11.0 Jo 


343 11.5 El 


V Mon 
001702 
332 12.1 Gr 
343 12.1 Pt 
AG Avr 
062047 
9.1L 
931, 
9.3 i. 
U Lyn 
063159 
334 11.2 Jo 
336 11.5 El 
336 11.9GC 
352 123'GC 
254 12.6 GC 
S Lyn 
063558 


318 
332 


339 


J.D.Est.Obs. 
S Lyn 
063558 

54/13.1 GC 

_ Mon 
065111 

8 11.4L 


=) 


324 9.9 Jo 
328 10.0 L 
334 10.2 Ah 


336 9.6 El 
sae «982 
339 O4T 
342 9.7 Ah 
RS Gem 
065530 
340 10.3 Me 
Z CMA 
065911 
314 89SI 
V CM: 
070109 
328 9.3L 
sae «811 
343 8.5P 
346 8.11 
R GEM 


070122a 
343 13.1 Pt 
Z GEM 


070122b 


070310 
328 10.7 L 
339 10.6 LL 
343 10.8 Pt 
346 10.9 L 

L. Pup 

071044 
309 4.4S]I1 
314 4.2 SI 

RR Mon 

071201 
328 11.3 L 
339 11.8 L 
3 


46 11.9L 


324 
334 
342 
343 10.2 Pt 


340 
343 


J.D.Est.Obs. 


V Gem 
071713 


328 11.2L 
336 11.4 El 
339 11.1 L 
343 11.9 Pt 
346 11.11 


S CM! 

072708 
94Ko 
11.2 Jo 


99 Ko 


T CM 


072811 


073508 


S20 4151 
334 11.7 Jo 
339 11.2L 
343 10.6 Pt 
346 10.7 L 


S GEM 
073723 


336 14.1 El 
343[13.5 Pt 


T Gem 
074323 


336 14.0 El 


343[13.1 Pt 


R Cnc 
081112 
9.7 Cy 
9.6 Pt 
V CNec 
081617 


328 12.6L 
340 12.4Cy 
343 
345 12.3 L 


12.6 Pt 


RT Hya 
O08 210% 
330 7.8L 
336 «8.1 El 
338 7.8L 
342 8.1 Ko 
R CHA 
a! {70 
292 8.6 Bl 
308 8.6 Bl 
312 8.1Sl 
U Cnc 


083019 
345 14.5 L 


J.D.Est.Obs. 


X UMa 


083350 


090151 
328 10.0 L 
334 9.6 Jo 
338 9.4 Jo 
343 10.0 El 
345 10.1 L 

W Cnc 

090425 
28 7.8L 
38 «8.1L 
43 8.1 Pt 
RW Car 


001868 
292[12.8 Bl 
Y VEL 
092551 
292/12.9 Bl 
R Car 
002002 
292 84Bl 
308 8.7 Bl 
308 8.9 SI 
312 89SI 
Y Dra 


093178 
331 13.8 L 
345 14.1 L 

R LM 

093934 
343 10.3 Pt 

Z VEI 

004953 
292[12.8 Bl 

V Leo 

095421 
343 12.1 Pt 

RV Car 

095562 
292[13.1 Bl 
S Car 
100661 

6.0 Bl 


5.5 Bl 


0 ? 
308 


309 6.0SI1 


, 1933. 


J.D.Est.Obs. 


U UMa 
100860 
321 69 Hr 
325 69Hr 
332 66 Mn 
340 6.4Mn 
Z CAR 
101058a 
292[12.6 Bl 
W VEL 
101153 
292 9.6 Bl 
308 9.9 Bl 
U Hya 
103212 
146 5.6Km 
161 5.4Km 
161 6.0Kd 
220 5.8 Km 
R UMa 
103769 
326 11.4 Ah 
334 12.2 Pt 
334 12.2 Cy 
336 12.4 Wd 
342 11.5 Ah 
353 12.3 Wd 
V Hya 


104020 
292 68BIl 
RS Hya 
104628 
292[12.9 Bl 
W Leo 
104814 
345 O98L 
RY Car 
III561I 
292/13.5 Bl 
RS CEN 
111661 
292 12.3 Bl 
308 10.0 BI 
X CEN 


115058 
292 10.1 Bl 

R Crv 

121418 
274 8.7 Bm 
308 10.3 SI 


T CVn 


122803 
274 11.2 Bm 
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VARIABLE STAR OBSERVATIONS RECEIVED DURING OCTOBER, 


J.D.Est.Obs. 
U CEN 
122854 

292[13.0 Bl 
T UMA 
123160 

334 12.0 Ah 

334 12.5 Pt 

342 11.5 Ah 

352 10.5 Gy 

RS UMa 
123459 

274 12.6 Bm 

318 9.9 Ry 

321 9.5 Jo 

322 9.8 Ry 

324 9.5Cy 

324 9.2 Ah 


5Jo 

340 9.3 Mn 
341 9.4An 
341 9.1 Ah 


336 4 Wd 
Ms 


341 94Bn 
341 9.4Ry 
342 9.0 Ah 
345 9.5 Cy 
352 9.9 Gy 
360 10.3 Me 
S UMa 
123961 


321 11.3 Jo 
324 11.1 Ah 
325 11.4 Jo 
326 11.0 Ah 
330 10.4 Ra 
334 11.8 Jo 
334 11.6 Pt 
334 11.3 Ah 
336 11.4 Wd 
339 11.5 Jo 
342 11.3 Ah 
U Oct 
131283 
292 9.8 Bl 


J.D.Est.Obs. 
V CVN 
131546 

320 88Th 

az2 8/ Th 

325 88Th 

332 8.7 Th 

340 86Th 

343 8.6 Th 
R Hya 
132422 

2902 7.4Bil 
S Vir 
132706 

274 7.3 Bm 

299 6.2Bm 

301 63 Ad 
RV CEN 
133155 

292 9.1 Bl 
T UM 
133273 

328 11.6 Jo 

331 13.6 L 

338 13.0 Wd 

338 13.0 Cy 

345 12.6 L 
T CEN 
13203? 

161 7.1 Kd 

235 6.1Kd 

292 7.3 Bil 

309 6.2Sl1 
RT CEen 
134236 

292 10.0 BI 
R CVn 
134440 

24 9.8 Ah 

25 85Jo 

26 9.5 Ah 

34 9.1 Pt 

36 9.40v 

42 91 Ah 

RX CEN 
134536 

292 10.0 Bl 
T Aps 
134677 

292 10.9 Bl 
Z Boo 
140113 

328 10.2 Gr 

330 10.1 L 

goo 21.21, 
RU Hya 
140528 

292 10.5 Bl 
R CEN 
140059 

292 7.0 Bl 


WWW WW WwW 


R CEN 
140059 
309 5.9Sl 
U UM1 
141567 
$22. 12.2 Cy 
323 IJ Jo 
326 11.7 Ah 
328 12.0 Hi 
333 11.8 Hi 
333 11.4 Cy 
334 11.6 Jo 
334 11.5 Pt 
334 11.2 Ah 
339 11.5 Jo 
339 11.6 Hi 
342 10.4 Ah 
345 10.7 Cy 
353 11.3 Wp 
361 11.2 Wp 
S Boo 
141954 
321 9.5Jo 
325 95 To 
328 9.5 Jo 
328 9.7 Hf 
$0 983L 
334 8.9 An 
334 9.2 Pt 
334 9.1Jo 
336 9.2 Ra 
336 8.9 Wd 
338 8.5 GD 
339 8.5GD 
339 8.9L 
340 9.0 To 
345 8.6 Wd 
345 8.7 Hf 
345 8.4L 
356 8.1 Hf 
374 84C 
RS Vir 
142205 
274. 9.9 Bm 


299 7.4Bm 
304. 7.2 Bm 
316 68 Bm 
323 7.0 Ko 
Soe 2a ks 
338. ZBL 
V Boo 
142539a 
301 7.9 Ad 
320 8.0 Ah 
320 7.4Jo 
323 8.2 Ah 
acs 197k 
324 8.2Mn 
324 8.2 Ah 
324 8.1Cy 


J.D.Est.Obs. J.D.Est.Obs. 


V Boo 

142539a 
326 8.2 Ah 
328 7.6 Jo 
329 7.7 Pk 
330 8.6 Ra 
332 8.4Mn 
332 88GD 


333 7.7 Ru 
334 8.0 Pt 
334. 7.9Jo 
334 9.0 Cy 
336 7.9 Ad 
339 8.1 Jo 


340 8.7 Mn 
341 88 An 
342 87 Ah 
345 8.9 Cy 
360 8.5 Mc 
365 8.4Mc 
R CAM 
142584 
320 9.1Jo 
322 9.3 Cy 
326 88Jo 
328 9.5 Jo 
333 9.7 Cy 


333 9.6 Hi 
334 9.6 Jo 
339 10.1 Jo 
R Boo 
143227 
320 7.0Jo 
320 7.7 Ah 
323 7.7 Ah 
324 7.8 Ah 
326 7.9 Ah 
326 7.3Jo 
328 7.9 Jo 
330 7.4Ra 
334 7.8Jo 
334 7.6 Pt 
336 8.2 Wd 
339 7.9Jo 


342 8.2Ah 
343 8.2 Ah 
344. 8.4Ah 
U Boo 
144918 
298 11.3 Fn 
324 10.8 Cy 
326 10.0 Jo 
354 10.6 Cy 
Y Lup 
145254 
292 13.7 Bl 
S Arps 
145071 
292 10.1 Bl 


J.D.Est.Obs. 


S Aps 
145071 
309 10.4 Sl 
Y Lis 
150605 
330/12.0 L 
S SER 
151714 
324 11.7 Cy 
326 11.6 Jo 
330 11.7 L 
334 11.0 Pt 
334 10.8 Cy 
339 10.6 L 
343 9.9 El 
345 9.5 Cy 
S CrB 
151731 
320 9.1 Ko 
320 9.4Jo 
324 8.9 Mn 
326 8.5 Jo 
327 88B 
328 8.5Jo 
332 
332 
334 
334 
334 
338 
339 
340 
340 
342 
343 
345 
345 
346 
353 
356 
360 Mc 
RS Lis 
151822 
293 8.6 Bl 
RU Lis 
152714 
gee SL 
334 9.7 Pt 
R Nor 
152840 
293 9.7 Bl 
X Lis 
153020 
293 11.0 Bl 
W Lis 
153215 
332 10.8 L 
S UM! 
153378 
324 12.1 Ko 


Ip | — 
Yo PIA 


aS 
3 


aoe 


DiotrnV WOAMUDONOCWH 
DAs 
moO 


NI NINININI 90 NI9O NINI G0 90 NI 90 H 3 90 
eens 


os) 


1933. 
J.D.Est.Obs. 
S UMr 
153378 
326 11.7 Jo 
329 11.7 Jo 
334 11.8 Pt 
337 10.9 Sq 
338 12.7 Ko 
353 11.0 Sq 
355 12.9Wd 
355 12.9 Hf 
R CrB 
154428 
161 6.0Km 
161 6.3Kd 
168 6.0Kd 
183 6.0 Kd 
187 6.0 Km 
190 6.1 Km 
203 6.3 Kd 
228 6.0 Km 
265 6.0Kd 
292 6.0Kd 
297 6.3 Kd 
301 6.0 Ad 
304. 5.9Hr 
310 59Hr 
312 5.9 Ad 
313 5.9 Hr 
316 5.9Hr 
317 6.0 Ko 
318 6.0 Jo 
318 6.2Kd 
319 6.0 Be 
319 6.0Meg 
320 5.9Hr 
320 6.0Ko 
320 6.0L 
320 6.1 Ah 
320 6.0 Jo 
321 6.0 Bc 
321 6.0 Jo 
321 6.0 Hr 
321 6.0 Me 
322 5.9 Hr 
322 6.0Cy 
323 6.1 Ah 
323 6.1 Jo 


323 6.0 Ko 
323 6.1 Mg 
324 5.9Hr 
324 5.9 Mn 
324 6.0 Ko 
324 6.1 Ah 
324 6.0 Cy 
325 6.2 Se 
325 6.0 Jo 
325 6.0 Cy 
325 5.9 Hr 
5 5.9 Ko 


CRW 
to DO 
NU 


5.9 Hr 











67 


— 


OBs!I 


STAI 


SOS 
QO NV 
8.0 Ra 





544 





54428 


6.0] 


6.0 








HER 


CDA CO ene 





\r 
8 Wd 
Ar 


HER 


) 


11.9] 


1 





1 


*y 


*}y 


OS ¢ 


= 
x 













8.0 Me 







590 





6.0 Ov 
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568 Monthly Report of the American Association 


VARIABLE STAR OBSERVATIONS RECEIVED DurtnG Ocroser, 1933. 
J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. 
W Her R Dra R Opu S Oct UY Dra W Dra 


163137 163266 170215 172486 175458b 180565 
337 113 Pt 342 91 Ah 337 78Pt 203 87Bl 354110GC 339 142Pf 
341 10.9Ar 343 87El 338 86Wx RU Opu RY Her 340 14.3 Wp 
342 10.7B 349 91 Wd 338 8.0Wd 172809 175519 353 13:7'GC 
343 10.7 EL 355 95 Wd 339 7.8L 321 9.6L 321 1201L 354 13.6 GC 
343 108 Ar 355 96Hf 340 80B 323 9.5 Me 328 129Meg 355 13.4GC 
344 10.8 Ar RR Oru 340 7.8Sq 325 9.7Jo 329 126B 361 12.8 Wp 
345 10.6 Ar 164310 343 83Gw 329 109Jo 333 12.7L X Dra 
347 10.6 Ar 274 146Bm 350 8&7Gw 320 102B 33/7 12.7 Pt 180666 
347 10.6Bo 299 13.0Bm 351 8.5Re 333 10.3L ga8' 13.51. 332 14.2 Pf 
348 10.6Ar 304 13.0Bm 352 85Gy 334 10.7 Al 340 13.2B 339 14.2 Pf 
350 10.6Ar 316 120Bm 362 88Mc 337 10.7 Pt V_ Dra 361 14.4 Wp 
351 10.5 Ar 329 11.3B 365 9.3Ks 339 11.1L 175654 TV Her 
357 10.4Ar 33C 11.4L RT Her 341 11.3An 330 13.7 L 181031 
357 10.2Gw 339 10.7 L 170627 342 10.7B 334 14.3L 321 10.71 
357 10.3 Wd S Her 332 149 Pf 352 11.9Gy T Her 333 10.9 L 
Sor 10:3 Hit 164715 339 15.0 Pf 354 11.9 Al 180531 339 10.4L 
359 10.2Hu 325 12.0 Jo Z Oru RT Ser 321 8.2L RY Opu 

R UM 328 11.1B 171401 173411 321 8.5 Ah 181103 

163172 334 10.8Jo 321 83Jo 330 13.1L 323 84Ah 322 96Cv 
320 10.01. 334.11.00Cv 322 85Cv Y Opn 324 83 Ah 324 98Ah 
320 9.7 Be 337 11.0Pt 323 82Meg 174706 325 8.1Cy 326 10.1 Ah 
325 10.1 Jo 910.7Jo 324 91Ah 321 61Bce 326 84Ah 326 98 Jo 
329 10.4Jo 342 10.2B 326 90Ah 339 62Be 326 83Jo 329 11.5 Jo 
333 10.2 L 354 9.5 Al 226 8.6 Jo RT Opu 527 83 An 334 10.9Cy 
333 11.0 GC RS Sco 328 87B 175111 327 8.2Ra 334 11.2 Wd 
334 10.1 7 164844 330 9.0Ra 320 9.7 Be 329 81B 334 11.1 Hf 
$30 1h0GC 203 12081 333 84Cy 320 971. 332 8.3Ah 335 11.1B 
337 9.9 Sq RR Sco 333 89H 329 99R 333 83Gy 337 11.5 Pt 
338 10.4 Jo T65( 50300 337 84Pt 333 9.9L 333 7.8Je 342 10.4Ra 
339 9.6L 265 7.3Kd 338 9.0Wd 337 10.3 Pt 333 &86HE W Lye 
3245 1 Wd 309 69 S1 339 88Jo 339 10.0L 335 611i. 181136 
345 10.2 Hf SS Opn 342 9.0B 340 10.1 B 334 8.3 Ah 321 8.7 An 
349 10.4GC 165202 342 91Ah 346 10.3B 334 8.1Ba 321 89 Ah 
352 10.7GC 334 12.6 Hi RS Her T Dra 334 79Je 321 911 
352 10.0 Sq RV Her 171723 175458a ase BiCy 322 BEC 
353 11.0 ' iC 165631 321 98Jo 328 129Mg 334 7.9Ra 324 89Ah 
355 10.4Wd 321 12.2Meg 322 98Cy 330 12.6L 337 84Pt 326 88Ah 
355 10.3 Hi 324 12:71. 323 99Meg 334 124GC 338 81Ba 326 88Pk 
$60 102 Mc 328 127B 324 98 Ah 335 126B 339 78Jo 326 88&To 

R Dra 333 13.21 325 9.6Jo 336126GC 339 821 329 9.0B 

163266 337 13.5 Pt 326 98Ah 339 12.8L 340 8.1B 332 8.7 Ah 
301 OAd 339 13.6L 329 9.5B 343 12.6E] 341 83 Ah 333 8.6 Je 
320 8.0 Ah 12 13.6B 332 9.7Ah 352 12.22GC 341 85An 333 8.5L 
324. 8.2 Ah 1313.1El 333 9.4Cy 353 126GC 342 85Ah 333 8.8 We 
324. 7.8 Mn R Oru 333 9.4Hi 354 124GC 342 79Je 334 86Ah 
325 8.2Jo 170215 334 9.4Jo UY Dra 343 83El 334 8.5 Al 
326 82Ah 301 7.7Ad 334 9.5 Al 175458b 345 85 Wd 334 8.5Jo 
329 8&3 Jo 321 7.4Jo 337 9.3 Pt 328 10.9 Meg 345 85Ah 334 8.5Je 
332 7.9Mn 323 7.6Jo 337 9.3 Wp 330 11.11 345 84HE 334 8.6Cy 
333 8.5 Ah 327 76Ra 339 99So 333 109Cv 353 8.7Ba 334 86Ra 
334 83 Al 329 7.7B 340 9.2Jo 334108GC 355 8.7 Wd 336 86H 
334 83Jo 330 7.6L 340 9.1 Wp 335 11.0B 3555 89HE 338 86So 
334 85 Ra 332 80Ar 340 9.2B 336 11.2 GC W Dra 338 8.4 Al 
336 8.6Wd 333 81Ar 341 93Ah 339 10.91 180565 338 «8.5 Jo 
337 8.6Pt 333 7.7Ru 343 94Ah 343 11.0El 330 14.1L 339 8.2L 
338 8.5]Jo 334 76Jo 346 89B 351 10.9GC 332 143 Pf 340 86B 
340 8.0Mn 334 7.8Gy 357 81So0 352 106GC 334 142L 341 8.1An 
341 89Wd 335 82Gw 361 86Wp 353 11.1GC 337 143Wp 341 83 Ah 








W in WW WW na WW 
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VARIABLE STAR OBSERVATIONS RECEIVED DurING Ocroser, 1933. 


J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs 


W Lyre X OpH R Sct R Sct R Scr RX Lyr 

181136 183308 184205 184205 184205 185032 
341 82Pk 352 80Pt 325 57Hr 336 58Cv 34 63Hf 331[14.51 
342 83Ah 352 88B 325 5.9Ko 336 58Pa 346 63Ko 352[13.0 Ar 
342 8&3 Te RY Lyrr 325 56Jo 336 61 Wx 346 6.1L 357713.9 Ar 
343 8.3 Te 184134 325 58Pa 336 63Wd 346 6.5Lc S CrA 
345 S4HE 330132L 325 60Cy 336 630y 347 62Ar 1854370 
345 8.2Ah 339 12.2L 325 58Kd 336 7Kge 347 64Bo 309 12.2S]1 
345 &80Wd 352121 Pt 326 58Kd 336 60Ko 347 59Kd ST Scr 
346 7.9 Al R Scr 326 6.2 Se 337 6.358q 348 6.4Pt 185512a 
354 7.6So 184205 326 5.7Jo 337 63 Ar 348 63 Hf 328[12.6 Me 
354 8.0 Sf 161 68Kd 326 5.7 Hr 37s 
355 S8OHf 166 67Kd 327 59Ra 7 349 6. \ 


Ra R Ci 
I 


6.6 Kd pe 6.3 TN ” 


55274 
3746 


4 
3 
+ 348 6.1Me 339f14.01 
= 
1 
3 
5 


N~Is 
wa 
" Pa 
m= 
Se 
z 
a 
peal Gea ph Dib’ Ses 


I 
Be (349 6. 
I 
J 











33 Al 183 60Kd 327 6.0) sf §6©350 63Ar 309 99S] 
84Sh 265 53Kd 328 6.0Jo 8 350 6.3 Gw T CrA 
7.9 292 5.8Kd 328 63Se 338 6.2( 351 6.1 Re 185537b 
8.3 Pe 297 60Kd 328 5.8 Hr 338 5.8Kd 351 60Ra 309 13.0SI 
"Her 301 59Ad 328 61Me 338 63Wd 351 63Ar Z LYR 
182224 304 54Hr 329 61Me 338 62Ko 351 6.1 Pt 185634 
30 14.2 L 304 59Kd 329 5.9Sx 338 61Meg 352 60Pt 330 12.4L 
335 13.9B 305 5.8Kd 329 6.2Jo 338 «6.1 Me 352 60Gy 339 12.3L 
339 14.2L 307 5.7Kd 329 62Kd 339 61Me 352 6.2Sq 352 11.2 Pt 
343 13.8F1 309 5.7S1 330 5.7L 339 66Ke 353 5.5 Bo RT Lyr 
352[12.5 Pt 309 58Kd 331 61Me 339 65Le 353 6.0Pt 185737 
T SER 310 5.5 Hr 332 59 Ar 39 Ar 354 61Ar 331 13.7 L 
182306 312 60Kd 332 6.0Bc 339 61Bec 354 6.1 Me V AOL 
328[14.6 Me 312 5.7 Hr 332 65GD 339 62Gw 355 5.9Pt 185005 
334f13.8GC 312 59Ad 332 5.9Gr 339 5GD 355 5.9H 324 7.8 Mn 
345[12.1 Wa 313 58S] 332 6.0Ra 339 61] 355 5.8Wd 332 7.8 Mn 
352/12.8 Pt 313 5.7 Hr 332 5.9Mn 340 6.3] 355 63Kge 340 79 Mn 
SV Dra 314 58Kd 332 6.0Ko 340 P 356 «5.9 Ne R Aor 
183149 316 56Hr 332 60Meg 340 6.07 356 59 HF 190108 
S21 123 1 317 5.8Ko 332 61Me 340 OM 356 5.8Mec 320 9.2 Ko 
333 10.4 L 318 5.8Ko 333 60Wd 340 6.5K 59Ar 324 9.6 Mn 
339 10.1 L 318 58Kd 333 6.0 Hf 4] \ .0 Gw 324 9.2 Ah 
RZ Her 318 6.0Jo 333 S.8Hr 4] 1 Me 5.9 Pt 325. 9.3 Cy 
183225 319 59Be 333 59Meg 341 5 At 5.9 Hf 32 98Mn 
328 145Me 319 59Be 333 61Me 341 63A 59Me 332 9.8Ah 
330 13.6 L 320 5.9 Be 6.0Ar 341 23 57 Pt 334 9.5Cy 
339 13.1 L 320 5.9]Jo t 6.2 Pt 341 | 5 334 9.4Ko 
X OpH 320 5.4Hr 333 6.0Sx 4] OK 5.8 I 236 «9.9 Oy 
183308 320 5.7Ko 333 6.0Cy 342 1B 0 5.7 Mc 339 10.1 So 
320 8.4Jo 321 5.9Me 334 61An 342 fa «= 3360 «6.3Pi 340 10.1 Mn 
320 8.8 Ke 321 5.9L 334 6.0Ar 342 6.1 Me 7Mc_ 343 10.5 Ah 
322 9.0Cy 321 5.7 Hr 334 6.1 Gy 343 3G 5Me 346 10.0B 
324 84Mn 321 59Bc 334 62Pt 343 OAr 352 10.0 Pt 
326 86Jo 321 S58Jo 334 60Jo 343 6.4Pt 357 11.2 So 
330 B.51L. 321 59Kd 334 62Cy 343 6.3Cy V Lyre 
330 9.2Ra 322 59Kd 334 63Wd 344 5 An 190529a 
332 84Mn 322 5.4Cy 334 63Hf 344 6.4Ar 338 10.4 Te 
334 8.7Cy 322 58Hr 334 60Ko 344 6.0Bc 352 10.2 Pt 
334 86Jo 323 59Ko 334 61Me 345 65Wd 3 RX Scr 
334 87Ko 323 5.8Mg 334 5.9L 345 63 Hf 325 1 190818 
336 890Oy 323 58Jo 335 5.7Gw 345 64Ko 328 108Mg 331 13.5L 
339 88Jo 324 58Kd 335 61Sx 345 62Ar 329 11.1Jo 336 12.7Me¢ 
339 8.5L 324 58Mn 335 66GD 345 61Be 333 11.6 Pt ioe ieee 
340 85Mn 324 5.7Hr 335 61Jo 345 63Pt 353 11.5 Pt RW Scr 
345 87Cy 324 58Ko 336 62Ar 345 60Cy 359 109Hu ro0810a 
351 83Re 325 62Se 336 59Gw 345 59Kd 374109C 326 10.5 Jo 





570 


V ARIABLI 


J.D.Est.Obs. 
RW Scr 
T908190a 

328 10.9 Mg 

331 10.7 L 

352 10.5 Pt 
BH Sar 
1908 190b 

336 12.9 \lg 

TY Aor 

190907 

6 95 To 

10.5 Mg 


9.3 Cv 


wn WW Se WD 


321 9.4H 
333 93H 
352 9.0 Pt 

RS Lys 

190933a 
326 10.7 Jo 
jar SOB] 
333 11.1 Gy 
346 11.0 L 
352 10.5 Pt 


1909¢ 7 


$31: 13.2 L 
ga2 13.5. Pf 
338 13.0L 
339 13.0 Pf 
344 13.0 Pf 
goo. 1s2 Pt 

W Ao. 


191007 


cok O87 L 
332 9.1 Mg 
346 8.7L 
soe DS Ft 
354 9.5 So 
357 9.5 So 
T Sor 
IQIOI7 


12.5 Mg 


Www Ww 


iui ui 
Owe bo 
— 
bo 
7 
or 


nth) Report of the 


J.D.Est.Obs. 


R Sar 
IQIOIO 
301 9.9 Ad 
320 10.0 Ko 
326 10.2 Jo 
330 10.6 Ra 


331 11.2 L 
333 10.9 Wd 
334 10.5 Je 
334 10.9 Ko 


336 10.9B 
341 11.3 Wd 
346 11.4B 


348 10.7 Mi 
351 10.7 Mi 
goo 11.6 Pt 

RY Scr 


19103? 

292 8&9 BI 
304 9.8 Hr 
309 &9 S] 
321 9.7 Hr 
322 9.2 Me 
325 9.8 Me 
5 10:1 Hr 


? 
330 10.7 L 


Sar 22:05, 
332 10.8 L 
333 12.0 Pt 
334 11.9 Pt 
334 11.61 
337 12.4 Pt 
340[12.1 Pt 
345/11.5 Pt 
Sot th.5 Ft 
goo1ie.. Pt 
358[12.1 Pt 
S Sar 
19 13190 


10.61 


U Lyr 

191637 
S20. 12.10 Cy 
326 11.7 To 
334 12.4 Jo 
334 12.0 Cy 
338 12.4 Jo 
Soo tek et 


J.D. Est.Obs. 
AF Cyc 
192745 
320 7.1 Ah 
324 7.2 Ah 
325 69Se 
326 6.9 Se 
327 7.3 Ra 
328 7.1Se 
332 6.9 Ah 
334. 6.9 Ah 
341 69 Ah 
342 6.8 Ah 
iY xe 
192928 
332[14.2 I 
353113.0 Pt 
RT Aor 
193311 
ga. 12.5 L 
334 12.9 Cy 
gaz 43.18 
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VARIABLE STAR ORSER\ \TIONS RecEIvep During Oct BER, 1933, 
J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.p Est.Obs. 
R Det U Cyc S Det RZ Cyc T Crepe W Cyc 
201008 201647 203816 204846 210868 213244 
336 12.5El 326 88 Pk 338 89Jo 340 99 Wp 324 11.0Ko 161 64Kd 
338 127Cy 331 7.6Ra 338 8.9Cy 345 ORV P 32410.6Ah 166 6.4 Kd 
338 12.5 Wd 332 7.7GD 342 9] Ah 345 98Wa 324 10.0 Mn 183 6.6Kd 
340 128Br 334 7.9 Ah 352 9.0Wp 348 9.9 Wa 330 10.3 Ra 203 6.1 Kd 
343 12.7 El 334 7.8 Te 352 89 Wa 348 98 Wp 332 106 \In 265 6.0 Kd 
346 12.6 L 334 78Jo 355 9.1P 352 10.0Wp 334 103 Hf 202 61Kd 
355 12.9Pt 334 86 Wd V Cye 352 10.0 Wa 334 10.6Ah 2907 63 Kd 
358 13.2Ie 334 8&5 HF 203847 355 10.2 Pt 334 10.1 To 305 6.0Kd 
RT Cap 334 80Ko do) 13,71. 361 10.2Wp 334 10] Wd 309 6.0Kd 
20112 335 7.8GD 355 13.5 Pt X Det 336 10.0 EI 325 6.0Kd 
161 7.5Kd 338 79GD Y Aor 205017 336 10.3 Ar 327 63 An 
297 76Kd 338 781To 203005 331 14.2L 336 10.1Oy 328 62 Se 
305 74Kd 338 80 So 274[144Bm 340 145Br 337 99 Sq 330 6.4L 
326 75Kd 339 79GD 355[13.3 Pt R Vur 338 9.9Ko 334 6.5 An 
338 _ 74Kd 342 81 \h [T Der 205923a 339 10.2Ar 332 6.41 
SX Cyc 342 78Te 204016 326 11.0 Jo 340 10.3 Mn 339 6.5Kd 
201130 343 78Je 330 13.5] 355 126 Pt 341 103 Ah 341 6.4An 
322 116Cy 344 90HF 353 13.1 Cy V Cap 343 10.0 Ah S Cep 
333 11.7Cy 344 9.0Wd 338 12.0 Cy 210124 343 10.0 Ar 213678 
340 124Cy 346 82Ko $40 11.8 Wp 332 142. 343 10.1 El 324 10.4 Cy 
355 12.3 Pt 354 9.2S9 346 10.4 L TW Cyg 344 99 \r 334 98To 
WX Cyc 355 80Pt 348 11.0 Wp 210129 345 O8Ar 334 10.6 GC 
201437b 356 87H 348 11.0Wa 274 11.8 Bm 345 98Hu 336 11.0GC 
321 10.7 L 356 &8Kg 352 103 Wa 330 13.4L 347 98Ar 337 10.1 Sq 
322 10.1Cy 356 92Sf 352 10.5 Wp 360 13.9 Ie 347 98Bo 338 11.5 Ba 
fae 91 F 356 8.9Mc 353 105 Wp X Cap 348 97Ar 338 11.0Cy 
333 10.0Cy 357 98So 355 10.1 Pt 210221 350 9.6 Ar 341 1] 2Wd 
338 10.0Wd 359 85Sh 360 10.2 Te 332 14.41 351 9.5 Ar 345 9@ Wp 
343 10.1Cy 362 84Pe 361 10.4Wp 355/124 Pt 353 94 Sq 345 9.7Wa 
345 9.4Te 365 89 Mc V Aor X CeEp 555 9.1 Pt 349 11.2GC 
346 9.2L¢ RU Cap 204102 210382 356 99H 351 114GC 
346 OSL 202622 318 96L o21 1251, 357 9.4 At 352 10.0 Wa 
348 95Lce 2741141 Bm 538 6S8T, 333 12.6] 359 89 Hu 352 10.0 Wp 
349 10.1 Wd 352/120B 346 83L RS A RR Aor 352 11.4GC 
351 93Ke Z Der 355 8.1 Pt -TO504 10002 353 11.4GC 
355 9.5 Pt 202817 W Aor 332 11.3 L 326 9.5Jo 353 104 Sq 
V ScE 331 12.4] 204104 340 11.0C gaz 10:21, 354 11.7GC 
201520 340 11.9Br 274 95 Bm 346 10.0 L 332 10.5 B 355 11.6GC 
$29 12.1Me 346 11.71. 318 10.8 L 355 10.3 Pt 346 106 a 360 10.5 Wa 
330 11.8 Me 355 11.3 Pt 324 11.1 Cy Z Cap 355 11.3 Pt RU Cyc 
331 11.9 Me Sl Cvs 335 11:31, T0516 X PEG 213753 
332 11.9 Me 202954 338 11.2Cy 274 10.2 Bm 211614 318 9.0 Ry 
£34 11.6 Me 333 13.9 TL 346 11.7 L 332 10.2] 321 11.51 322 &&8Cy 
338 11.0Jo 338 13.9Te U Cap 346 10.61 333 117 L 323 9.0 To 
338 11.6 Me 355 13.5 Pt 04275 355 11.2P 338 11.2L 324 90Rv 
339 12.0 Me V Vur 332 13.5 L R Fi 346 10.7 Al 324 8.8 Ah 
341 12.3 Me 203226 V Der 210812 353 10.7B 333 8 9Cy 
342.123 Me 355 gg Pt 204318 274 115Bm 355 99 Pt 333 89Ry 
354 12.2 Me Y Det 331 12.21, 291 10.2Bm 356 10.5 Al 338 881o 
556 11.6 Me 203611 346 12.51 324 10.6 Cy T Cap 341 S89ORy 
357 11.6 Me 331 145. T Aor 330 10.4L TIOIS 342 87 Ah 
U Cre S Der 204405 340 11.3 Cy 332 14.0B 343 87Cy 
201647 203816 338 12.5 Cy 345 11.8 Al 332 13.3] 343 8&8 Te 
301 78Ad 322 89Cy 355 11.1 Pt 346 10.5] Y Cap 344 89 Ry 
317 74Ko 222 93Th 357 11.0Sq 355 12.2 Pt TST Y 357 86 Pt 
321 7.7 Ah 332 9.0Ah RZ Cyc T Crp 332[14.3 L RV Cyc 
323, 8.0Ko 334 88 Ah 204846 210868 213937 
326 7.7 Jo 34 87Jo 337 9.9 Wp 317 10.9 Ko 357 6.6 Pt 
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VARIABLE STAR OBSERVATIONS RECEIVED DuriING OctToser, 1933. 


J.D.Est.Obs. 


RR PEG 
214024 
324 8.5 Cy 
325 8.9 Jo 
333 8.4 Cy 
335 9.1 Al 
335 8.8Jo 
343 9.4Cyv 
344 8&8 An 
349 8&8 Al 
sor. 95 Pt 
V Pec 
215605 
330 11.0 L 
346 11.61 
353 11.9B 
357 11.9 Pt 
U Aor 


343 10.6 Cy 
344 10.0B 
357 10.5 Pt 
T Pee 
220412 
$31. 1421. 
Y Pec 
220613 
291 10.7 Bm 
336 12.2 B 
gor 13.1 Pt 


5) . 
336 11.7B 
338: 136: 
X AOR 
221321 
332 12.3 I 
346 981 


J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. 


RV PrEc R Pec S Pec R Aor R Cas 
222129 230110 231508 233815 235350 
330 13.3 L 332 76Ah 333 9.6Cv 332. "6.9Be 341 &4To 
338 13.4 L 332 82GD 334 99 Ah 334 7.1Ko 241 8.9 Wd 
S LAc 334 80Ah 336 9.5B 336 74HfE 342 89Ah 
222439 334 7ZOHE 338 9.5L 330 ¢1fa 342 90 Fe 
320 79Ko 334 7.9Ra 341 96Ah 338 7.4Jo 343 9.0Te 
322? 84Th 334 82Wd 345 9.5 Wd 338 69Rb 343 &85Ar 
324 83Cy 335 82GD 345 96Hf 338 7.2Ko 344 86Ar 
325 81Jo 338 82GD 352 90Wp 338 69Bce 344 90HE 
325 86Th 339 82GD 352 89Wa 339 7.4Jo 344 9.1Wd 
328 84Jo 339 76Jo 352 9.0B 339 7.3Kd 344 7.9B 
330 SSL 340 8.0Wp 355 9.1Wd 340 63Cy 345 89 Hu 
333 83Cy 341 7.6Ah 355 91H 341 7.1 Wd 345 86Ar 
334 85Jo 345 78H 357 81Pt 341 68An 346 8OAI 
335 S8Al 345 82Wd 361 9.0Wp 345 69Ko 347 8&7Ar 
336 8&7E1 354 8&2Sf Z AND 345 7.4L 347 9.0 Bo 
338 89Ko 355 S&1Hf 232848 355 7.0Sq 348 8&7 Ar 
S38. £S i, 355 8.3Wd 324 106Cy 356 7.3Hf 349 &88Wd 
343 9.1Cv 356 82Wa 324 10.7Ko 357 7.2HE 349 8.5 Al 
343 O91El 357 8.7 Pt 326107 Pk 357 76Pt 350 87 Ar 
344 9.3B 359 88Sh 329 10.8Me 357 7.1Wd 351 87 Ar 
345 84A1 361 85 Wp 331 109Me 359 7.5Sh 352 86Wp 
357 9.8 Pt V Cas 333 10.7Cvy 362 76Gs 352 85 Wa 
357 10.0 So 230759 334 11.0 Ko 2. Cas 355 9.2 Wd 
R Lac 324 10.7 Ko 336 10.8 Cy 233956 355 92H 
223841 324 10.7Cy 338 108 Me 331 14.0 L 357 89 Ar 
330 14.0 L 326 10.3 Ah 340 10.7 Cy 338 14.1L 359 9.1Hu 
338 13.9 L 332 10.0B 341 10.7 Me RR Cas Z Pec 
352 13.6 Wp 333 10.3Cy 343 10.8 Cy 235053 235525 
352 13.7 Wa 334 9.0Jo 346108Ko 330 11.3B 330 11.6 L 
353 13.6GC 334 9.6Ko 356 10.9Me 331 11.3Bn 333 11.1 Gy 
354 13.6GC 334 9.4B 357 10.9Hf 335 11.5Jo 335 10.9 Jo 
356 13.5 Wa 336 9.2E1 357 10.8Wd 341 118Jo 338 11.3L 
357 13.5 Wa 339 9.0Jo 357 10.7 Pt 341 11.3Bn 357 9.3 Pt 
S Aor 341 9.4Ah ST Ann 34411.1B 362 9.1Gs 
225720 343 9.2 Fl 233335 V Cer W Cer 
332 12.9] 343 O3Cy 325 116Cy 235200 35715 
RW Prec 346 9.3Ko 325 11.3Jo 330 9.4L 324 9.3 Ko 
225914 354 94Sf 329 110Jo 338 91L 334. 9.5 Ko 
291 11.4Bm 356 95H 332 11.2B R Cas 336 «9.8 Hi 
330 10.01 357 9.1 Pt 333 11.4Cy 235350 340 9.6 Cy 
336 10.1 B 361 O35 33411L.0Jo 301 78Ad 341 10. 1 Wad 
338 9.8Wa 362 10.0Gs 338 10.9Jo 321 7.7Jo ¥ (as 
338 9.8L W PEc 341 11.5 Wd 323 84Ah 235855 
341 9.7 Wa 231425 343 10.8Cy 324 85Mn 330 123B 
345 99Wa 324 11.3Cy 344 10.9B 326 8.0Jo 330 12.7L 
348 10.1 Wa 325 11.6Jo 357 105Pt 330 85B 339 12.8 L 
352 10.1 Wa 330 11.9L 357 11.1 Hf 330 79Ra 344 12.7B 
357 10.2Wa 333 11.8Cy 357 109Wd 332 8.6 Mn SV ANpb 
357 10.0 Pt 334 11.8 Jo R Aor 333 8.7 Wd 235939 
358 10.3 Ie 338 11.8 L 233815 333 SSH 332 11:08 
R PEG S PEG 301 69 Ad 333 88Je 333 10.9 Cy 
230110 231508 306 6.8Kd 335 8.0Al 343 10.1 Cy 
321 7.1Jo 324 98Cy 324 63Cy 335 84Jo 344 96B 
24 75 Ah 329 96L 324 7.1Ko 336 82Ar 345 9.6Te 
326 77 Ah 332 97Ah 326 7.1Jo 339 83Ar 357 9.3 Pt 
331 7.8 Ra go0 7:24: 340 8.6 Mn 
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of a) ( 
VARIABLE STAR OBSER\ 
St 1.D. Est.Obs J.D. Est.Obs. 
213843 SS CyGn1 
7336.6 11.7 Ar 7341.6 10.8 Me 
7336.7 11.7 Ar 7341.6 11.2 Ar 
7336.7 11.8 El 7341.6 11.9 J 
7336.7 11.9 Mg 7341.6 11.1 Pk 
7336.8 11.9 El 7342.0 10.6 M 
7337.1 11.8 Hr 7342.3 11.1 Al 
7337.5 11.9 W 7342.7 10.7 Me 
7337.6 118 Wp 7343.3 10.6 Ah 
7337.6 11.6 Ar 7343.6 10.3 Ar 
aor VWs Pi 7343.7 10.3 At 
7338.5 11.8 W 7343.7 10.5 El 
7338.6 11.0 We 7343.7 10.3 Pt 
7338.6 12.2 1 7343.7 10.6 Cy 
7338.6 11.5 Meg 7343.8 10.3 El 
7338.6 11.2 Al 7344.3 10.3 Ah 
7338.6 12.0 Be 7344.6 10.2 Ar 
7338.6 11.8 BE 7344.6 10.2 Wd 
7338.6 11.7 Cy 7344.6 10.3 Hf 
7338.6 11.9 To 7344.7 10.2 Ar 
7338.7 11.6 Me 7344.9 10.3 Pt 
7339.3 11.4L 7345.3 10.2 Ah 
7339.6 11.08 7345.6 9.9 Wa 
7339.6 11.8 L 7345.6 9.9 Wp 
7339.6 11.6 Ar 7345.6 10.1 Ko 
7339.6 11.8 To 7345.6 10.01 
7339.7 11.9 Gw 7345.6 10.6 Al 
7339 € 11.8 Jo 7345.6 10.2 Ar 
7339.7 11.8 Me 7345.6 9.5C) 
7340.6 11.8 To 7345.7 10.0 Hf 
7340.6 11.9 Wp 7345.7 9.9 Wd 
7340.7 11.6 Br 7345.7 10.1 Hu 
7340.7 11.7 Pt 7345.7 10.1 Me 
7340.8 11.7 Cy 7345.7 10.2 Ar 
7341.0 11.6 Me 7345.7 10.3 Pt 
7341.5 11.1 Wa 7345.8 9.8R 
7341.6 11.0 Wd 7346.3 10.2 Ah 
Obset i 
QO) | ial Vars tions 
\h 4] 166 
Ald \d 13 16 
Alle 13 32 
An \n 13 23 
\rm Ar 11 Ss 
Bald Bl 34 42 
Ba B 5 11 
Ba Bn 25 35 
B be 7 11 
B B 63 95 
Bovd, ; Bo 5 6 
Brack O BO ] 1 
Brocchi Br 6 9 
Brow AN. Ba 3 9 
Brydon Bz l 16 
Buckstaff.E.F. Bf 4 4 
Buckstaff,R.N. B 6 24 
Bunting Bg 1 2 


\TIONS RECE 


C+ 


{) 
() 
( 
( 
( 
(,; 
(a 
(a 
Gra 
er 
I 
(a1 


NG Ox 
ar + J.D. Est.Obs. 
43 SS Cyen 
7346.4 10.1 L 
7346.5 10.1 Ko 
7346.6 10.1 L 
7346.7 9.9 Br 
7346.7 10.6 Me 
7346.7 9.8 Wa 
734 Q QO8 Ar 
7346.8 9.8 Hu 
7347.6 98Ar 
7347 9.8 Bo 
7347.7 9.8 Ar 
348.6 10.0 Ar 
348 ¢ 99 Wa 
348.6 10.2 Wp 
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48.6 10.2 Me 

48.7 10.1 Ar 
348.7 10.4 Pt 

349.5 10.3 G( 

49.6 10.2 Wd 
7349.7 10.1 Ar 
7349.7 10.3 Pt 
7350.6 10.3 Ar 
7350.7 10.7 Ar 
7351.5 11.1 Wa 
7351.5 10.9GC 
7351.6 11.2 Ar 
7351.7 oAr 
13017 Ft 
7352.5 4Wa 
7 5 1GC 








rR, 1933. 


J.D. Est.Obs. 
354.6 10.9 So 
354.6 11.0 Me 
354.6 117. 
11.3 


SUNT 





Se 


7 11.1 Hf 
10.3 Wa 
10.7 Mi 
10.7 Sf 

7 10.4 Me 
10.4 Wd 
10.4 Hf 
10.6 Mi 
10.3 Wa 
10.4 Sf 

10.4 Ar 
7 10.4 Ar 
10.7 Pt 

10.0 Me 
10.6 Pt 

10.3 Wa 
10.2 Hu 
9.5 Fd 
10.4 Wa 
10.5 Al 

10.7 Wp 
9 10.7 Sf 

10.5 Fd 
10.5 Gs 
10.7 Pe 
11.8 C 

Isc 


356.6 


Observa- 


irs tions 
<7 14 
1 > 
] 4 
8? 06 
61 86 
( 7 
3 5 
12 52 
5 14 
5 5 
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SUMMARY FOR OctTosBer, 1933—Continued. 


Observa- Observa- 





Observer Initial Vars. tions Observer Initial Vars. tions 
Jansen Je 8 20 Preucil Pf + 9 
Jones J 109 325 Raphael Ra 42 54 
Kanamori Km 2 7 Recinsky Re 6 6 
Kanda Kd 13 87 Rosebrugh Xb 3 3 
King Kg 6 13 de Roy Ry 10 70 
Kohman K 42 120 Ruben Ru 3 10 
Kusner Ks 3 3 Salanave Sx 3 11 
Lacchini L 178 428 Scanlon S 14 28 
Leuchinger Fi. 3 7 Schenkman Se 5 12 
McLeod Me 13 20 Shinkfield Sl 23 26 
Meek Me 20 121 Smith, F. P. Sq 13 20 
Mennella Mn 14 42 Smith, F.W. Sf 8 14 
Miller \i 5 8 Smith, L. Sh 9 9 
Monnig Meg 22 46 Theile Th 7 27 
O'Byrne O71 8 8 Wade, A, Wx 3 3 
Parthe P g 4 Watson Wa 17 53 
Peltier Pt 198 304 Webb Wad 60 129 
Perkin Pe 7 7 Woods Wp is 44 
Perkinson Pk 9 16 . niece 
Pickering Pi 5 5 lotals 74 361 3369 
With a total of more than 36,000 observations, the greatest number reported in 


any one year since the formation of the Association, the members may be proud 
of the result. A grand total of more than 410,000 has already been achieved and 
before many years the half million mark will certainly have been passed. Not 
that volume is the acme of our success, but it does indicate real progress. Examin- 
ation of the plots of the observations made in recent years clearly indicates a 
marked improvement in the accordance of the various individual estimates due, 


no doubt, not only to the greater experience of observers but also to the improved 


star magnitudes and star charts provided by our Chart Commitiee. 


ANNUAL REPORT OF THE AMERICAN ASSOCIATION OF VARIABLE STAR 
OBSERVERS FOR THE YEAR ENDING Octoser 31, 1933. 


zg § > 2s 2, 
Observer "s v 5 = = 2 = ry ° 2 2 " 
2zasékes «sks & & Oe 

Ahnert \h 90 54 154 122 129 197 178 117 174 166 1381 
Aldwell Ad 8 »o 2 4 3 8 17 16 166 
Allen, P. R. \l os a Sia ‘ l 8 ee 5 ly 62 58 
Ancarani An 36 20 Sa — ~ aS 146 73 64 23 £4226 
Armfield ee eZ 70 95 88 253 
Baldwin Bl 173 185 118 205 75 135 305 438 ee 42 1676 
sallhaussen Ba os x - = a ae 16 - + 20 32 
Bappu a ne ee ee . OF SH ws 3o Ese 
Benini Be 20 7 ea i - a 20 26 2 ii 110 
Beyer BR tg a i ss 74 83 44 sve - ree 201 
Bigelow Bw 23 41 26 2 go 8 @®D Ze3 
Boutell BL 40 34 33 40 ee 147 
Bouton B 78 69 102 71 70 70 90) iy bes 95 651 
Brocchi Br eg 3 ez as at ae 26 108 134 9 290 
Brown, A. N. Bn 9 8) 12 13 12 ae 9 17 14 9 104 
Buckstaff, E. F. Bt 5 4 3 5 2 2 7 20 4 4 56 
Buckstaff, R. N. Be 17 17 8 = 9 4 25 49 28 24 = 186 
Bunch Bh ics : <a 8 8 30 Ses 46 
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of Variable Star Observers 





ANNUAL REpoRT OF THE AMERICAN ASSOCIATION OF VARIABLE STAR OBSERVERS 
FOR THE YEAR ENDING Ocroser, 1933—Continued. 





Observer 3 D * = = 5 conn . we o = = 
- 2 & & & 2 € 2 4& 2&2 6 
Bunting Be 7 ill 3 in 2 2 58 
Campbell ( Ss 35 
Cap Cp : ‘ 17 2 2 21 
Chandra Ch ; 174 458 416 424 ; 235 4 1711 
Cilley Cy 139 90 92 100 154 53 144 315 163 206 1456 
Eliason El 71 116 57 153 98 128 86 709 
Ensor En 142 .. 67 202 471 155 1037 
Ford Fd Og Jus a 6 9 36 22 80 
Friton Fn 2 4 2 16 29 


7 
Georgetown Col. GC ° o 52 
Godfrey Club GD 7 9 ] 3 5 ¢ . go 14117 


Goodsell Gs - ‘+s 3 ' 3 6 9 4 . 30 
Grandstaff Gr Si , - ~ 10 10 = 19 39 
Gregory Gy 65 31 45 ; 43 70) , 89 35 378 
Grunwald Gw ph : ; i 12 17 11 40 
Haas HS 35 23 a 58 
Hartmann Hf 22 39 21 27 63 42 #159 #180 119 103 775 
Hess, C - He = hts 3 17 12 7 39 
Hildom, A. Hi 14 st 4 11 Zam & 11 17. —- 130 
Hildom, L. Hl 9 - . ; ; 13 : 22 
Houghton Ht 159 87 179 51 141 139 379 406 230 1771 
Houston Hu 28 9 10 57 a 39 I] 156 
Hurahata Hr 30 ee 53 5 +1 i 41 45 51 266 
Hunt Hv AN ‘ ; vig - 10 30 of 40 
Iedema le 2 2 : ’ : - sa : 16 20 
Jansen Je ee 29 23 16 14 36 : : 20 =: 138 
Jones Jo 371 381 414 441 428 344 733 465 2902 325 4194 
Kaho Ka F ; : 5 3 11 18 3 , 40 
Kanda Kd De we 2 2 is 87 89 
Kohman Ko 104 102 75 71 61 38 88 170 35 120 864 
Lacchini L 395 389 456 401. 332 506 727 785 102 428 4521 
Logan Lg 13 13 i 8 oa 4 33 sa 71 


Marsh Ma fon 16 13 34 14 19 . 130 226 
\MeKnelly My 19 48 20 24 42 ~(. 

McLeod Me 50 38 114 45 16 122 34 200 70 0 ~=709 
Meek Me 326 272 188 103 460 f . 113 80 121 1663 
Mennella Mn 65 51 34 ‘ 34. 35 42 261 
Millard Md ba 12 a = 10 5 11 ; 33 
Miller Mi - ; ; 17 S 25 


Monnig Mg 42 A 24 8 ea 0 95 ) 46 264 
O'Byrne O75 ion Bb 2 6 #2 Ff 8 193 
Olcott O - oe - + : 16 50 34 kia 100 
Parthe ra = ; : 5 3 11 7 4 30 
Peltier t 286 262 279 205 264 189 472 532 358 304 3151 
Perkinson Pk s : re : 9 7 ~=20 16 52 
Raphael Ra <P is sco Si 22 19 48 84 75 54 403 
Recinsky ke. 27 ~. oe Be ) 80 
Rosebrugh Xb ite — . , 1 7 8 5 3 24 
de Roy Ry 32—15 9 49 +34 69 100 97 +45 70 540 
Ruben Ru 4 | 10 54 
Salanave Sx “I fe , . “a : 53 11 11 22 
Scanlon So xe ue ; = 24 32 20 28 104 
Schenkman Se 14 11 4 7 2 26 60 36 18 12 190 
Shinkfield Sl 61 40 39 27 2 5§5 


55 123 90 20 26 510 
Shultz Sz 9 5 6 2 3 9 20 16 20 .. 90 
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ANNUAL REPORT OF THE AMERICAN ASSOCIATION OF VARIABLE STAR OBSERVERS 
FOR THE YEAR EnpING Ocroser, 1933—Continued. 








zg § - 2 & & 
= <= eG a ee a 5 ae ey 
Obser\ er es 2 S s = re) ot a na 2 oz “x 
= ra a a. = < & = ff 2 & 
Simpsoi St ae ss - S 42 .. ae — i». 20 
Smith, F. P. Sq 8 10 2 4+ 16 § 40 13 30 20 £151 
Smith, F. W. Sf 16 8 4 8 2 § 33 19 14 149 
Smith, L. Sh 8 19 6 19 $8’ ¥ B&B 2 BD 9 168 
Thiele Ch 4 3. «10 7 S «. wo 27 111 
Watson Wa 38 21 2 20 8 4 6 20 8 53 180 
Webb Wd 47 55 46 52 67 79 72 78 131 129 756 
Wetherbee We 73 21 a 6a 3S i. FTA ste .. 296 
Woods Wp .,: ae Si, Ss ue: A cd oe .. 44 44 
Wright Wr 14 = #10 6 «2 Mm 4. ie mm: - 2. ” 53 
28 Others os 19 31 8 13 $b 2H BS 82 BA 
111 observers Totals 3313 3006 2768 2964 2750 2976 5255 6105 3634 3369 36,140 
SUMMARY OF ANNUAL Reports, 1912-1933. 
Year Observations Observers Year Observations Observers 
1912 6,180 19 1923 17,745 68 
1913 12,914 20 1924 19,484 7() 
1914 14,506 28 1925 23,375 68 
1915 14,724 29 1926 17,990 74 
191¢ 11,261 30 1927 17,600 75 
1917 15,788 43 1928 23,144 78 
1918 16,112 34 1929 27,218 61 
1919 8,710 53 1930 26,823 7( 
1920 9,099 69 1931 26,273 81 
1921 15,513 77 1932 33,188 94 
1922 16,994 72 1933 36,140 111 
nena ee Totals 410,683 433 


Approximate number of different observers. 


LEON CAMPBELL, Recorder. 


November 13, 1933. 





Meteor Notes from the American Meteor Society 
By CHARLES P. OLIVIER, President 


1 


We can now give a summarizing report on the Orionid meteors of October, 
more complete descriptions of the unexpected shower of October 9 which appeared 
over Eur 





ope and adjacent waters, and a few remarks on the Leonids. 

Reports on the Orionids from eight states indicate that the shower was in 
fair activity. Examination of Table I will show that in several cases it has been 
impossible to give the corrected rate per observer, either because the factor was 


0.5 or less or because the reported rate was combined for two or more observers. 
The Weatherford Astronomical Society in Texas had the best luck, seeing collec- 
tively 104 meteors in 90 minutes, a group rate of 69.3 per hour on October 19. 
This would indicate that the stream was in normal activity at maximum. F, W. 
Smith, at Glenolden, Pennsylvania, on October 25 found a good rate; his maps 
contain several radiants which will be published later. Sterling Bunch, at Knox- 
a meteor photographed by Latimer J. Wilson at Franklin, 


ville, Tennessee, plotted 











Kentucky. He hopes to derive its height these observations. Radiants will 


also be derived from his map t iG. ? 


\ Ork. 


plotting and not merely conte: emse 


We hope that all our obser S, I gain experience, will do more 


Observer and Stat 














20 I 12 l 7 0.2 
KK £230: 15 185 3 0.5 > 
1] 1] 91 10 O8 8 
( | Is 10:25 11:35 70 9 1. 7.7 7. 
14 4 Z 5.4 6 
( l 11345 12:55 3 6 12.0 
17 16:15 17 45 ] 40 4.0 
6) l 2:5 13 :2 3() 4 l 2 0 8.0 
(*7) 5 12 | 24 4 l 11.5 11.5 
(*8) W. R. Stone 1 ] ( 1. $0 40 
(*8) Santa Barbara, ( f Fist 14:33 2 17 oe 3 5.1 
(*8) Q 31) 16: 150 14 1 : 5.6 
(*9)S1 lreaders Cl Ka ] vs 21 
10) Floyd Weed, Jr., - . 7:5 2) 3 < 10.0 
11) Jeffers Cit Tet ] . 8:3 3 4 8.0 
(*10 | 8+] 8:45 3() } 


—_ 
1 


iter; 10 Orionids; group of observe 3 servers | by 
Bunch, 3 by Rusk, and 4 by Tonkin 3) Plotted 4) Count; 4 Orionids. (5) 
2 Orionids. (6) ! luri h | d 

Plotted; 26 


12 observers. (10) Count, 1 plotted. (11) Count. (12) Group of 





ids. (7) 





19 : z 
ybserver 4 plotted; 92 Orio S 

Concerning the shows O ( 
ships and also the best descrip vi I " 
Feli De Roy tr A werp, a men e ( ss ] 


ninutes have been received ) ‘ | x c ern S € 
fron s letter. He says: 
From 19" to 20", U.T., the sky was literally tilled with teors 


tw >» and three app ring 
1 ¢] ] when comin } 


I noticed the 





display w 1iome a 
friend that many Draconids wer tive l 
The shower was remarkable more by t ext 





DI 





ors, than Dy tne 
with, however, a 
or yellowish white. 
together with my two sons . We count 
actually seen between 19"8 nd 21"0", I 
19" 31™, age 20 days, and its light was t1 
then came up 








results 


“My sons counted at intervals of 5 minutes and t the following 
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GEORGES DE Roy JEAN DE Roy 
Rate per Rate per 
a Meteors Minute Ut. Meteors Minute 
19 & to 10 20 10 29 ite 6 319 64.0 
10 I 60 12 10 15 456 91.2 
15 20 60 12 5 20 340 68.0 
20 25 60 12 25 30 157 31.4 
25 30 100 20 30 35 139 27.8 
30 35 140 28 40 45 107 21.4 
35 40 160 32 5 50 61 iZ2 
40 45 167 33 50 55 38 7.6 
- 5521" 0 22 4.4 
767 
1639 


I estimate the total number of meteors visible here in these two 
urs at 15,000 at least. Together with my own counts, seg give lower 
figures, as time was lost in writing down the magnitudes and paths, I 








place the maximum at 20"8" . . . I have myself estimated the magnitude 
tf 534 meteors of the shower 
Group I GrovP II 
19 :12 to 19 :42 20 :05 to 20:15 
Mag. \eteors % Meteors % 
Tupite 1 0.3 ae 
Ist mag 7 2.4 1 0.4 
2nd 30 10.0 30 27 
3rd 90 30.2 106 44.9 
ttl 95 31.9 91 38.6 
5th 68 22.8 ’e) 3.4 
6t 7 2.4 
298 236 
, eors left trails. These were noted for the brightest ones 
only, 2M ; i trails were short and faded very quickly 
My radia duced graphically from 16 bright trails observed S and SE 
is 262°, +55° (mean mag. 2.0) . . . [area] 7° in diameter 


The following [abridged] reports from ships were published in the Hydro- 
graphic Bulletin, U. S. Navy: 


Nor. S.S. Storaas, 4° 05’ E, 42° 20’N: “. . a display of thousands of meteors was 
observed, beginning about 18:30 G.M.T. an Ave about 23 hours. These 
bodies all appeared within a small circle, the center was in the line between 


Polaris and Deneb, a little nearer to the latter star, and — = in all directions 

\ he heavens. Many of the meteors made a fine flash when bursting. . ” 
5:5. o-misto, 10° 55’ W, 51° 20’'N: “. . between 19:44 pie 21:39 GMT... 
we observed a stream of meteors apparently coming from ‘Draco’ and from 
there falling in all directions. Most were seen between 19:44 and 20:39 
G.M.T.” Map shows radiant at 265°, +52 








Am. S.S. Excalibur, 13° 16’ W, 38° 09’ N: “at 19:10 G.M.T. . . and shortly after 
twilight, a shower of hundreds of meteors of varied brilliancy began to fall 
in all directions. . . Many of the larger meteors . . at . . altitude of 3° 
were still visible . . By 20:45 G.M.T. the shower had stopped except for oc- 


casional meteors 

Dan. S.S. Unii ted States, 20° 00’ W, 57° 30’ N: “a rain of meteors was visible over 
the whole horizon until the weather at 7:45 p.m. became overcast.” 

Am. S.S. Excambion, 23° 45’ W, 40° 15’ N: “. . at 20:10 G.M.T. . . a large con- 
tinuous shower of meteors was observed. These meteors seemed to have two 
points of origin. One . . above . . Cassiopeia. The meteors from this point 
traveled in northeasterly or easterly directions. The other point . . was in 
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ybserver’s zenith . . The meteors from this point traveled in all directions 

varied in brilliancy . from a agnitude star to some that were 
the . . brilliancy of Sirius. The larger ones were of a blue-white color 
The display lasted until 20:45 G.M.T. 
wards és 








asional minor shower after- 


IL. N. Clark, Greene, New York, at 7:15 E.S.T. (00:15 G.M.T. on October 10) 
reported 5 meteors seen in the east, falling nearl rpendicularly, within about 3 
ninutes. These form the only possible frag t the shower reported to us, 
ire nost uncertain as to radian It is ] ep tn e show 
ended abruptly at about 21" G.M.1 rr 4:001 S.J ence r sunset 
far tis 

\l gh Europe was i expected and spl shower, 


to show up in decently large numbers. The displ Was \ far below that 


1929 and 1931, and even below that of 193 umpered as the latter was with haze 





ind moonlight. In fact, by no stretch of the imaginatiot ild we say a “shower 
ccurred.” The Leonids behaved 1932 a I i 1899 and 1900. Ws 
ly hope they will now continue this repetitior ls is ¢ shower in 1934 
as they did in 1901, the year of greatest displa r that epoch. Indeed several 
undred meteors were seen on the nig e. ( r 14-15, 1901, by one ob- 
serve B ( l rdly hope t ext ea W ¢ 
1932 1023 The au s resul ( ° now 
gi in ve ready for p ( t We take this occas 
oO express our grateful thanks to a spite e abnormally « 1 
weather at w meteors, and repo their s e American Mete 
SOc 
lower Observatory, Upper Darl Pet lva 1933 November 21 
Preliminary Report on the 1933 Leonids 
By C.C. WYLIE 
‘our stations in Iowa ora f the Midwest 


ge, ather | is ervised such counts for 


several years. His results are publist 1 : 4 irticle. At Mt. Pleas 








icle observations ‘ounts were y under lirection of Professor R. E 
Crilley. Professor Crilley has beet naki { pervising reticle ybservations 
since the Perseid shower of 1932. At lowa Cit eticle observations and counts 
were made under the direction 

On three of the four nights, the pros \ irried out successfully at Iowa 


City and Mt. Pleasant; that is, on November 14, 15, and 17, astronomical time. 
Reticle observations were made at the two stations from 13:00 to 16:00 on each 
of those three nights. On November 16, clouds appeared at midnight and the sky 
Was soon con 


the counts were carried out as 


letely overcast so that no observations were possible. At Dubuque, 





planned on November 14 and 17; but there was 
some interference from clouds on November 13 and November 15. On November 
16, when no observations were possible at Lowa City and Mt. Pleasant, the clouds 
reached Dubuque only a little later. At Davenport, counts were made at the tele- 
scope on November 13 and November 14, and retick servations were made on 





November 17. Usin 
ten meteors pet 


At lowa ( 


14; 24 on November 


distinct rise in the 


ifter 16:00 was approximately double what it had been in the prece 


Several students 
Iowa City from 10:( 
count beginning ab 


meteors to ap] 


I 


unted 
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g a telescope of low power with a field of five degrees, about 
were observed on the average by Mr. De Vany. 

solo counts from 15:00 to 16:00 averaged 17 on November 
15; and 15 on November 17. On November 15, there was a 


number beginning at about 15:30. The hou 





] 





singly or in pairs from various points in the outs! 


10 to 12:00 on November 16. There was a distinct rise in the 


10:45 when the radiant was high enough for the Leonid 


The counts rose until about 11:30, when it began to drop 


again, presumably because the sky was getting thick. Between 11:00 and 11:30, 


two observers w 





period n ee l 
but o1 ly ¢ ete 

cann co e) | 
tude mete Che 


City than is Davenp 


University 





College this 


carried on in ¢ 





It was further 
they would possibly 
cause when passing 
rather faint it was 


Che moonless 








sky was favorable, but clouds interfered to some extent. On 


éntarne “A1mnNnt > O29 « + a e¢ ¢1 + 

station, nted 32 meteors i e ets 

+ } on ~ . ++ ] 

wo observers counted only 9 rs. 
tely ov fter 12-00 





ints, it appears, however, that the 





was probably not equal to that se 


‘e between the two was perhaps ha mile. In the three hou 








rs were d on one reticle and nineteen on the other, 
s observed in duplicate. This shows that the normal ey 

degree solid angle of 7 hird-magni- 

nepieces were ciec a - 

s recorded to the ec g T= 

rr the Same ee ho port 





Dubuque Counts of the 1933 Leonids 


nid shower of 1933, made by 





ot Seven days. 





ity of Iowa a 





li r a period of one week, was intended to check on 


to determine the relative density of the 


it shows that the swarm is at least seven 





) persistent trains, to see i 
egree of twinkling they w 


‘teors for the most part were 





investigation. 





nditions were unfavorable though some counts were obtained. 





sky was completely overcast at midnight, but cleared su 
could be begun at 14:15. On November 16 the sky was cle 


11 


uds formed shortly and finally caused work to be abandone 
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entirely at 13:15. Conditions on November 11, 12, 14, 17 were good. 


The Dubuque program also called for a daylight watch on the forenoon of 
November 15 (November 16 civil reckoning), the same as was conducted profit- 
ably a year ago. However, this part of the program was abandoned this year as 
there were practically no bright meteors in the earlier morning hours conspicuous 
enough to register in the day time. 

In the group observations students worked in shifts of five. as Professor 
Wylie has shown that five is the optimum number for group observations. The 
groups worked in two-hour shifts. Over half of the group observers have had 
previous experience in meteor counts. The solo workers relayed frequently work- 
ing in shifts of one hour or less. All of the solo observers were veterans at the 











task, most of them making this the fifth or sixth time that they worked on 
shower observations. 
Following is the detailed report of the C yun e times 
given are noon-to-noon reckoning and for the 
CoLu MBIA COLLEGE CounrT. 
1933 15-minute Group Solo Solo 1933 15-minute Group Sol Solo 
Nov. Period Count Count Obs. N Period Count ¢ Obs 
11 17 :00-17 :15 3 CS 15 15 :00-15 :15 
17 :15-17 :30 4 C= 15 :15-15 :30 15 7 RB 
12 17 :00-17 :15 4 MC 15 5:4: 11 3 RB 
17 15-17 :30 zh Zz MC 15 ; 14 ( RB 
13 16 :00-16 :15 7 4 ca 16 $f 18 7 RB 
16 :15-16 :30 11 6 cs 16 a 18 1 M¢ 
16 :30-16 :45 > 2 RE 16 : 13 5 M¢ 
16 :45-17 :00 4* 2* RE 16 ; 11 4 EK 
17 :00-17 :15 oe RE 17 a5 16 8 EK 
14 16 :00-16 :15 8 3 MC 17 :15-17 :30 9 5 EK 
16 :15-16 :30 7 4 MC 17 :30-17 :45 4 2 MC 
16 :30-16 :45 16 «11 MC 17 :45-18 :00 1 l MIC 
16 :45-17 :00 266 «614 CM 16 12 :00-12:15 17 MC 
17 :00-17 :15 11 4 PM 5-12 :30 9 5 MC 
17 :15-17 :30 7 4 M¢< 2:45 6 4 TM 
17 :30-17 :45 6 2 MC 3:00 3 2 ™ 
17 :45-18 :00 2 1 MC R i ik 2 2 MIC 
15 14 :15-14:30 Z 3 LC 3:30 
14 :30-14 :45 13 4 8 & 17 ay 4 MC 
14 :45-15 :00 17 5 LC 330 5 MM 
Sky partly cloudy. Sky overcast. 
Solo Observers: CS—Charles Seda. M( Michael Cavanaug RE—Rob- 
ert Ernsdorff. TM—Thomas Moran. LC—Lester Cooling. RB—R rt Becker 


EK—Eugene Kevane. 

Group Observers: Victor Hand, Francis Kernan, Eugene Kevane, Joseph 
Schmitz, Chester Hagan, Charles Spahn, Lester Cooling, Robert Becker, Robert 
Ernsdorff, Leonard Jaeger, Herbert Morehead, George Harker, Alois Rudolph, 
George Mueller, Charles Seda, 

JoHN A, THEOBALD, 

Columbia College. 





Report of Meteor Shower of October 9 
On the evening of October 9 I observed a rather remarkable shower of 
meteors which I report to you. 
I first observed at 8:40 p.m., “Eastern European Time,” a burst of three or 
four meteors at once followed by rather frequent individual meteors, and when I 


had occasion to go out fifteen minutes later I saw that the display was continu- 
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ing. From 9:15 until 9:45 I kept careful count of the meteors seen and they num- 
bered 168 in those thirty minutes. My observation was contined to a rather limit- 
ed area in the polar region as the horizon was entirely obscured by trees and 
buildings. With the exception of four or five individual meteors, all of these 
followed lines radiating from the constellation of Draco and meteors appearing in 
that region seemed to radiate from near the star Epsilon. 

For the most part these meteors were very small, many of them not appear- 
ing to travel more than a degree or so, although perhaps half of them covering 
distances of ten to twenty degrees; and there were occasionally bright meteors 
covering as much as forty or fifty degrees. Only one that | saw was bright 
enough to leave a visible trail after the meteor itself had disappeared. 

Henry H. Riccs. 

American Board Mission, Beirut, Syria, October 12, 1933. 





Notes from the Society for Research on Meteorites 
Edited by FREDERICK C. LEONARD, President, and H. H. NININGER, Secretary 


Minutes of the Organization Meeting of the Society, held at the Field 
Museum of Natural History, in Chicago, Illinois, 
on August 21 and 22, 1933 
By H. H. NintnGer, Secretary 


MorNING SEssion, AvuGusT 21 

The meeting was called to order in a lecture hall of the Field Museum, at 
10:30 a.M., by the Acting President, Dr. Frederick C. Leonard. 

Cordial greetings were extended to the members present by Director Stephen 
C. Simms of the Museum and Mr. Henry W. Nichols, Associate Curator of 
Geology. A letter of welcome from Dr. Oliver C. Farrington, Curator of Geology, 
who was unable to attend the meeting on account of illness, was read by the 
Acting President. 

At the request of the Acting President, Professor H. H. Nininger, the Acting 
Secretary, then took the chair. Professor Nininger introduced Dr. Leonard, who 
delivered the opening address on “The Purpose and Aims of the Society for Re- 
search on Meteorites” (since published in the October, 1933, issue of POPULAR 
ASTRONOMY, pp. 432-6). 

The Acting President resumed the chair and requested Dr. C. C. Wylie to 
present his colleague, Professor Raymond E, Crilley, who spoke informally on 
some phases of the meteor work which he had recently done in collaboration with 
members of the Byrd Antarctic Expedition, in particular, the computation of the 
paths of meteors and fireballs. 

Dr. Wylie then gave an illustrated address on “The Fall of a Great Meteor.” 
A brief discussion followed and further discussion was postponed until later in 
the program. 

Shortly after the noon hour, the meeting adjourned to the Museum cafeteria 
for luncheon. 

AFTERNOON SESSION, AUGUST 21 
The meeting reconvened at 1:00 Pp.M., in the lecture hall. 
Professor Nininger gave an address on “A Suggested Program of Research 


on Meteorites” (published in abstract form in the Notes from the Society, in the 
November, 1933, issue of P.A.). Considerable discussion followed. 





ws 
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The Acting President requested Dr. Wylie to take the chair while he (the 


Acting President) read a paper on “The Science of Meteoritics,” (published in the 
Notes from the Societ: [ 





in the November, 1933, number of P.A.). A detailed dis- 





cussion followed. 

The Acting President resumed the chair, and, the strictly scientific features 
of the program being over, it was voted that the members present proceed to 
organize, 

It was voted that the provisional constitution of the Society, which had been 


submitted by the Acting President and of which mimeographed copies had been 





distributed among the members present before the meeting was called to order, 
be adopted as a whole. 

It was voted further that an amendment, proposed by the Acting President, 
to the constitution as originally drafted by him, be adopted and incorporated into 
that document. 

A provisional set of by-laws for the Society, submitted by the Acting Presi- 
dent, were read by him. After some discussion, the proposed by-laws were 
adopted as read. 

Then followed a lengthy discussion concerning the distribution of copies of a 
digest or a complete reprint of the addresses delivered at the meeting. It was 
voted that t 


1c Secretary should send out such a report of the meeting as the 
funds of the Society might justify. 

The Acting President kindly offered to have copies of his address on “The 
Purpose and Aims of the Society for Research on Meteorites” reprinted at his 
expense for distribution among all the members of the Society. 

The Acting President discussed the matter of the election of officers and 
Councilors, as provided by the constitution, which the members present had 
adopted. This being the organization meeting of the Society, it was voted that a 
permanent set of officers be elected forthwith. Dr. Farrington was unanimously 
elected for life as the Honorary President of the Society. The election of the 
regular officers of the Society (President, First Vice-President, Second Vice- 
President, and Secretary-Treasurer) for the biennium 1933-35, proceeded by nom- 
ination, and vote by acclamation. The re 
the October issue of PAs p. 470. 


ular officers elected were announced in 


It was voted that the maximum number of Councilors (six) be elected for the 


biennium 1933-35. The election of the Counc 


lors proceeded by nomination, and 
vote by acclamation. The six Councilors elected were announced in 


issue of P. A., p. 471. 


As a result of the election, the Actin g President and the Acting Secretary had 


the October 


become the President and the Secretary, respectively, and so they continued to 
discharge their duties during the remainder of the meeting, as regularly consti- 
tuted officers of the Society. 

he discussion which had followed his address on “The Science of 


In view of t 
Meteoritics,” it was voted that the President appoint a Committee on Terminology. 
The members appointed to serve on that Committee were announced in the Octo- 


ber issue of P.A., p. 471. 


Mr. William S. Buttles discussed the need for public exhibits in connection 


with the future activities and meetings of the Society. It was voted that the 
President appoint a Committee on Exhibits. The members appointed to serve on 
that Committee were announced in the October issue of P.4., p. 471. 

The subject of the next meeting of the Society was brought up by the Presi- 


dent. It was voted to hold that meeting in connection with the meeting of the 
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American Association for the Advancement of Science at the University of Cali- 
fornia in Berkeley, in June, 1934. 

It was voted that the President be instructed to investigate the matter of the 
possible affiliation of the Society with the American Association for the Advance- 
ment of Science. 

Dr. Wylie was chosen by the President and the Secretary to serve with them 
on the Board of Editors of the Society. The President stated that the fourth 
member to serve on that Board would be announced in the session on August 22. 

It was voted that the meeting reconvene on the following morning, August 
22, at nine o’clock, in Hall 34, for a tour of inspection of the collection of meteor- 
ites of the Field Museum, under the guidance of Mr. Nichols, and that immediate- 
ly thereafter the members re-assemble in the lecture hall, for the resumption of 
business. The meeting adjourned at a late hour in the afternoon, 


MorninG Session, Aucust 22 

From nine until ten A.M., the members present enjoyed a very agreeable and 
profitable hour inspecting the great collection of meteorites in Hall 34 of the Field 
Museum, under the direction of Mr. Nichols, after which they reconvened in the 
lecture hall for the transaction of further business. 

The President proposed an amendment to, and several purely formal changes 
in, the constitution. By vote these changes were approved. 

It was voted that August 22, 1933, be the last date for the enrolment of per- 
sons in the Society as charter members. 

The President announced the appointment of Dr. Curvin H. Gingrich, Editor 
of PopuLar AsTRONOMY, as the fourth member of the Board of Editors. 

It was voted that the Executive Committee of the Council (i.e. the President 
and the Secretary of the Society) proceed to investigate the matter of the incor- 
poration of the Society, and, if they deemed it advisable, to take the necessary 
legal steps to have the Society incorporated. 

The advisability of supplying’ questionnaires to persons who claim to have 
seen meteorites fall, to aid in the recovery of possible specimens, was discussed. 
It was voted that the President appoint a Committee on Questionnaires. The 
members appointed to serve on that Committee were announced in the October 
number of P.1., p. 471. 

The minutes 


»f the sessions of the preceding day were read by the Secretary, 
and, after some discussion, were approved. 

The Acting Treasurer’s (now the Treasurer’s) report also was read and 
accepted. 

Discussion of several miscellaneous matters followed; in particular, Professor 
Nininger exhibited and described a remarkable series of photographs, which had 
come into his possession, of the great meteor of March 24, 1933. 

Shortly before the close of the meeting, Mr. Shirl Herr demonstrated the use 
of the magnetic balance, which he had devised for the purpose of locating metallic 
bodies buried near the surface of the ground. The demonstration indicated that 
this instrument should be of value in finding meteorites in cases where their ap- 
proximate location is known and where the meteorites carry a considerable per- 
centage of iron. Final adjournment occurred at one P.M. 

Immediately after the end of the meeting, several photographs of the group 
present were taken in front of the Field Museum, 


Address of the Secretary: 
The Nininger Laboratory, 1955 Fairfax Street, Denver, Colorado. 
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DEATH OF Dr. O. C. FARRINGTON 

With profound sorrow we announce the death, which occurred on November 

2, 1933, after a long and painful illness, of Dr. Oliver Cummings Farrington, Cur- 

ator of Geology of the Field Museum of Natural History in Chicago, Illinois, and 

Honorary President of the Society for Research on Meteorites. Dr, Farrington 

was one of the foremost authorities on meteorites in the world. His passing 
causes an irreparable loss to all students meteorites and to this Society 


Meteor Shower.—On the night of October 10-11, 1933, between 9:30 and 9:40, 
E.S.T., a small shower of meteors was observed from the roof of the Maria 
Mitchell Observatory by two high school girls and myself. 
mistakably in the head of Draco. A few bright 
dome earlier: between 7:00 and 7:45. No m 
Then the meteors fell in quick succession 
five minutes or less. After this no 


The radiant was un- 
meteors had been seen from the 
re observing was done until 9:30. 
at the r 





te of at least ten a minute for 
nore were noticed until ten o’clock when the 


observers, who had convened mer arn constellations, disbanded. The 





meteors ranged in brightness from the first to the third magnitude. 
MARGARET HARWwWoop. 


Comet Notes 


As stated elsewhere in this issue, Professor Van Biesbroeck is again in Texas 
attending to the initial steps in the erection of the McDonald Observatory. Con- 
sequently, the usual comprehensive comet notes from hi 


lis pen are lacking. 
For the benefit of those who may not access to the Harvard College Ob- 
servatory announcement cards, we have ext! 
relative to Comet 1933 f (Wuupp_t 
In addition to the observed positions 
} 
i 


two others have been reported. 


acted from that source a few items 


} 
A, 
= 
4 
s 
yt 
to 
on 


1933 U.T. 
Oct. 25.2264 20 50.08 +8 49 33.0 Yerkes 


31.4022 317 13.71 Lg 4 49.3 


Harvard 


‘rom elements computed at Harvard College Observatory, this comet is found 


to have a period of about seven a half years. Also in the middle of 1922 this 








-omet was within thirty million miles of Jupiter and doubtless suffered marked 
perturbations by it. These elements furnish the following ephemeris for December: 
R A. D c] 
1933 

Dec. 2.0 Fs 55 5 18.8 

10.0 7 56 5 3.6 

18.0 i 5 0.5 

26.0 238 13 +5 8.7 
By the end of the month its brightness will have decreased to magnitude 14, 

thus making it an object for study with large telescopes onl; 


As for the remaining comets, we shall hope to have the customary comments 
by Professor Van Biesbroeck next mont 


on 
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Notes from Amateurs 


Amateur Telescope Makers of Chicago 


The November meeting of the Amateur Telescope Makers of Chicago was 





held on Sunday the 5th at Mr. George Olewin’s home, 2619 Marmora Avenue, 
Chicago. 

George Olewin and Alired Klapperich have been working on a Hale spectro- 
helioscope. It was set up and completed except for a few adjustments. The 
members were very much interested in the details and operation of the instrument. 


Alfred Klapperich talked on the development and use of the spectrohelioscope 


and described some of the difficulties which had to be overcome in the construction 
of one. 

There was also an interesting demonstration of the stroboscope and the spec- 
trum of neon was shown by passing a current from a Tesla coil through a neon 
tube. 

The December meeting will be held in the Adler Planetarium and Astronomi- 
cal Museum, members will receive program notices as usual. 

Wan. CALLUM, Secretary. 

1319 W. 78th Street, Chicago, Illinois, November 14, 1933. 


Godfrey Astronomical Club 

The annual meeting of the Godfrey Astronomical Club was held November 2 
at the home of Hans D. Gaebler, Watertown, Wisconsin. Lantern slides from the 
collection of the A.A.V.S.O. were shown and plans were made for the coming 
year. Although interested primarily in variable stars, three members of the club 
will coOperate with others in observing meteors. At the close of the meeting the 
members addressed a letter to Miss C. Lucile Godfrey of Bridgeport, Connecticut, 
} 


for whose father the club was named. 


Astrolab Progress Report 

Some amateurs ardently favor long focus, others just as ardently champion 
wide aperture. To bring out the benefits of unusually long focus where there is 
plenty of light the December Astroscope will be written around the observation 
of the very bright object, Venus. This Astroscope will carry 8,000 words with 
numerous sketches, including a proposed telescope design particularly applicabk 
for the use of those who are intrigued by the sky’s brightest objects. 

The production of low cost mirror blanks for telescopes has been re- 
ceiving considerable attention and experimentation by Astrolab. One hundred 
pieces of 1-inch thick polished plate glass were secured in sizes suitable for cutting 
out 5-inch diameter disks, and EdMi, Astrolab member from Ohio, made three 
“cookie cutters” of various thicknesses of sheet metal which could be chucked in 





a drill press. lese cutters were slitted with various shapes of grooves, and ex- 


perimental cutting out of glass blanks commenced. By hand, it has taken from ten 
to seventeen hours to cut a blank depending on pressure, speed, and size of grit. 
By machine operating from 80 RPM up, and using grits from 100 to 36 mesh, 
with increased experience, we decreased the cutting time from five hours for the 
first disks to less than one hour. The experiment was stopped after sixty-eight 


blanks were cut because of pressure of other development ideas and tasks. 
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By FRANKLIN W. SMITH 
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The morning Zodiacal Light was served from 3:30 to 4:30 A.r n October 

26. The apparent apex was located between 45 6 | Che northern ind- 
ry passed just south of 7 Leonis and lis Che souther: yandary 
passed approximately through o and 7 | xis of the is located by 
these reference points, was quite close eclipt The el f the apex 


from the sun was about 88°. At the tim t servation, the 
ossil 





condi- 


tions of visibility of the light were nearly as satisfactory as it is ] ible for them 
to be; the autumnal equinox was about the eastern horizon, and consequently 


t} 


the angle between tl um value 





1¢ horizon and 


the region occupied by the outer and fainter portion of the 


‘ontained no bright planets, and, with the exception Regulus, no first n 
stars. As far as could be determined from the servation made un 
favorable conditions, the apparent apex remained pra lly fixed among 


at the point mentioned, during the full hou tit w 


observation is not in agreement 
1 the 

The morning Zodiacal Light was again observed just 
ber 16. 


elongation 
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General Notes 





M. Jean Dufay, astronomer of the observatory at Lyons, has been appointed 
director to succeed M. Mascart. (Science, Nov. 19, 1933.) 





Dr. George Van Biesbroeck, of the Yerkes Observatory, spent the greater 
part of the month of November in Texas for the purpose of superintending the 
placing of the piers for the large reflector which will be the principal instrument 
of the McDonald Observatory. 





C. A. Robert Lundin, formerly of Cambridge and Watertown, Massachusetts, 
is now associated with the Warner and Swasey Company, Cleveland. Mr. Lundin 
is the maker of the Lowell Observatory 13-inch triplet objective with which the 
planet Pluto was discovered. He is now making preparations for the mirrors of 
the new 80-inch McDonald telescope. 





Electrons and Stars.—Dr. Orestes H. Caldwell will present an illustrated 
address on “Electrons, Radio, and Stars” at 8:15 p.m. Wednesday, December 6, 
in the auditorium of the American Museum of Natural History, 77th Street and 
Central Park West. Dr. Clyde Fisher, president of the Amateur Astronomers 
Association, cordially invites members of the New York Electrical Society to 


attend. 





The Louisville Astronomical Society has recently been organized in Louis- 
ville under the sponsorship of the University of Louisville, drawing its member- 
ship from the city at large. Its founders expect this group to serve as a nucleus 
with which other groups in the city interested in any phase of astronomy will 
eventually combine. Dr. Walter Lee Moore, professor of mathematics and astron- 
omy at the University of Louisville, is president of the society, and Mildred 
Shapinsky is its secretary. 


Belknap Campus, Louisville, Kentucky. 





Nobel Prize Awards.—It was announced from Stockholm on November 9 
that the Nobel Prize in physics for 1932 has been awarded to Dr. Werner Heisen- 
berg, professor of theoretical physics at Leipzig; for 1933 it has been divided be- 
tween Dr. Erwin Schrodinger, professor of theoretical physics at Berlin, and Dr. 
Paul Adrien Maurice Dirac, Lucasian professor of mathematics at the University 
of Cambridge. (Science, Nov. 17, 1933.) 








Book Reviews 





Atom and Cosmos; the World of Modern Physics, by Hans Reichenbach, 
translated by Edward S. Allen. (Published by The Macmillan Co., 294 pages, 
2.00.) 


thr 


This book is the outgrowth of a series of radio lectures given in Berlin during 
the winter of 1929-30 and subsequently put into book form by the author, who is 
Professor of Natural Philosophy in the University of Berlin. As translated in 
collaboration with the author, it has been brought more nearly up to date. For 














Book Review's 591 





example, there is a short discussion o neutron, though the position is not 
mentioned, the statement being made that “if there be a positive electrical atom, 
it cannot be separated from matter.” 


However, such minor omissions seem unimportant when the entire scope of 





the book is considered. Professor ibach has attempted “to give insight 


into the physicist’s way of thinking, and a general view of the results of his re- 





arch; and . . . to show how the physical theories of today have united in a 
picture of the world.” That he has succeeded so well is a tribute both to his 
remarkably penetrating insight into the implications of modern physics and 


his clarity of exposition. Try, for example, to explain to someone without mathe- 





matical training the fundamental ideas of Riemann space or the various interpre- 
I 


tations which have been given to the de Broglie, Schrédinger, and Heisenberg 
varieties of wave mechanics, and one will then be in a frame of mind to appreciate 
the genius of Professor Reichenbach. There is not a mathematical formula in the 
entire book, which should encourage non-technical readers but not discourage 
others. Twenty-one figures, mostly line drawings, serve to illustrate the text. 

The second part of the title is the first to treated, the present conceptions 


‘e, time, relativity of motion, and celestial mechanics occupying about one- 





of the book. The next four chapters deal with light and radiation in its 





r as rays, aS Waves, as electro-magnetic urbances, and as parti- 
cles. Professor Reichenbach states only the original interpretation of the null 


result of the Michelson-Morley experiment and makes no mention of the Lor 





l-itzgerald contraction as a tentative explanation or of the more recent repetiti 





f the experiment by D. C. Miller, wl nds, not only in his own results but even 





in the origi1 observations of Michelson, an indication of ether drift. 





e last half of the book is given over a t entirely to a discussion of mat- 


ter and its constitution. The author emphasizes the roles played by the various 











kinds of particles: the molecule in heat changes, om in chemical reactions, 
al e electron in electric phenomena. It is rather surprising that in the discus- 
of the corpuscular nature of clect: no mention is made of Millikan’s 
classic oil drop experiment. The successes the Bohr atom are treated in some 
et and brief interpretations of the de Broglie waves and the wave mechanics 


linger and Heisenberg are gi 





background of the whole book is philosophical and throughout the dis- 





ghou 
ussion Professor Reichenbach points out the effect of the advances in physical 
knowledge and theory on the thought of mankind [he last two chapters are 


now being forced upon us, from 





frankly philosophical and bring out t 
he older mechanistic conception of a universe erned by immutable laws of 





ise and effect, to the newer concept of the statistical universe in which proba- 


plays a leading role. It is a transition which will be difficult for many and 





enthusiastically welcomed by many more. Professor Reichenbach helps tremen- 
dously in making it intelligible and reasonable. No one who wishes to compre- 


hend the trend of modern scientific thought can afford not to read his presenta- 


Time, Space, and Atoms, by Richard T. Cox. 





Williams and Wilkins 
Company, Baltimore.) 


This small sized volume of one hundred and fifty-four pages constitutes one 


f the series of volumes entitled A Century of Progress Series. It adds one tc 
he rapidly growing number of books treating the recent ideas in science, princi- 
pally in physics. The title includes the terms which possibly are the most funda- 
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mental in modern scientific thought, unless one feels that electro-magnetic waves 
are even more so, There are fourteen chapters, each developing a_ particular 
thought, of which, “The World of Four Dimensions,” “Atoms,” “Quantum Me- 
chanics,” may be taken as typical. 

The writer studiously avoids all mathematical forms, and thereby keeps within 
the reach of many who might become lost in a maze of formulas. There is, how- 
ever, still a large amount of close reading, and, except possibly for the very few, 
many passages demand rereading. This is so in spite of an unusually clear com- 
prehension of the material on the part of the writer who also fortunately has a 
vivid and lucid style of writing. As a further aid to the reader the volume con- 
tains numerous illuminating illustrations. 

It is a book worthy of being read, of being pondered, of being kept at hand 
for ready reference, by anyone who is desirous of keeping up with the times 
scientifically. 





Meteorites.—The Nininger Collection of Meteorites with descriptions of the 
Huizopa and Pojoaque Meteorites is the name of a pamphlet of twenty-one pages 
which contains detailed descriptions of the one hundred eighty meteoric specimens 
in the Nininger Collection which is in the Colorado Museum of Natural History 
in the City Park of Denver. There are only four more extensive collections in 
the United States, namely those at the United States National Museum, Field 
Museum (Chicago), Harvard University, and American Museum of Natural His- 
tory (New York City). This collection, therefore, affords an unusual opportuni- 
ty for the study of meteorites of various types. The Huizopa (Mexico) and 
Pojoaque (New Mexico) meteors, both comparatively recent finds, are described 
and illustrated quite fully. Dr. H. H. Nininger, whose name is associated with 
this collection is the secretary of the newly formed Society for Research on 
Meteorites. 





Observatory of the University at Leiden.—A short history of this observa- 
tory was published on the occasion of the recent celebration of the three hun- 
dredth anniversary of its founding. The history was prepared by the present di- 
rector, Dr. Willem de Sitter. This observatory, dating as it does from 1633, has 
had a longer continuous history than any other present-day observatory except 
the Vatican Observatory, which was founded by Pope Gregory and thus dates 
from the sixteenth century. 

The Leiden Observatory, as is true of many other observatories, at first was 
merely a room on the top of the University building and was used only as an aid 
to teaching. At several periods of its history it received important additions to 
its equipment so that it is now, as the history states, “well equipped to enter on its 
fourth century.” 

A reading of this brief history shows that this observatory has actively par- 
ticipated in all the major astronomical developments which have taken place dur- 
ing its history. Anyone who is familiar with present-day astronomy knows that 
some of the most significant contributions to the most modern theories have come 
from the staff of the Leiden Observatory, especially from the present director. 

The frontispiece of this recent publication is a photograph from an oil paint- 
ing of Jacobus Golius who is called the founder of the Observatory. The booklet 
abounds in pictures in more or less chronological arrangement. Near the close 
is a group of the present staff which consists of thirty-six persons. This is, in- 
deed, a valuable contribution to the literature of the history of astronomy. 








